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Art. LI.—On the effect upon the earth’s velocity produced by small 
bodies passing near the earth ; by H. A. NEwTon. 


1. THE space through which the earth travels is traversed 
also by small bodies, or meteoroids. These give meteors of all 
degrees of brilliancy, and it is reasonable to assume that 
bodies too small to furnish visible meteors also lie along our 
path. The impact of these bodies upon the earth, and the con- 
sequent increase of the earth’s mass, have their effect upon the 
earth’s motions both of rotation and revolution, and hence 
upon the lengths of the year and the day. The moon's orbit 
and the length of the month likewise suffer change. 

Professor Oppolzer in a paper in the Astronomische Nach- 
richten (No. 2573) bas considered the amount of these two 
actions and has computed the density which the meteoroid 
matter must have in the space which the earth is traversing 
in order to produce upon the relative lengths of the month 
and the day the observed and unexplained acceleration of 
the moon’s mean motion. This computed density is 5910-18, 
the mean density of the earth being unity, and is at least a 
myriad times, perhaps a million times as great as can be 
reasonably assigned to observed meteors.* But a body that 
passes near to the earth has also an action of like character 
by reason of the attraction of gravitation alone, and I pro- 
pose to show its amount, for it seems well worth showing 
that the bodies which pass near us do not have an effect at 
all comparable with that produced by those which actually 
come into the earth’s atmosphere. 

* A proper amount of cosmic dust, if we can reasonably assume that so large 
an amount of this questionable substance exists, might explain that acceleration. 
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2. Assume in the first place that the earth is at rest and that 
a group of small bodies each weighing m’ pounds are evenly 
distributed through space; that they are all moving parallel to 
each other so as to have a common velocity v relative to the 
earth on entering the sphere of the earth’s sensible attraction ; 
and that there are at first m of these bodies in each cubic unit 
of space. Let the space considered be a cylinder whose axis 
has the direction of the motion of the bodies and passes 
through the earth. Hach of these bodies will describe a hyper- 
bolic orbit about the earth, and leave the sphere of the earth’s 
action with the same velocity v with which it entered. By 
reason of the smallness of the bodies, and their even distri- 
bution, the actioh of the bodies on each other may be dis- 
regarded. 

3. Because the bodies are assumed to be evenly distributed 
they will have no resultant action upon the earth at right 
angles to the original direction of motion. But in that direc- 
tion of motion the momentum of the whole system of earth 
and meteoroids will be the same before as after the passage of 
the bodies. What the meteoroids lose the earth gains. Let 
the asymptotes of the hyperbolic orbit of one of these bodies 
make an angle a with its conjugate axis. The momentum of 
the body on entering the earth’s sphere of action will be m’v 
in the direction of motion. Its momentum in the same direc- 
tion upon leaving the sphere of action will m'v cos 2a, since 
the direction of motion has changed 2a. The loss of momen- 
tum will be m’v(1—cos2a), and the earth gains by reason of 
the transit of the body an equal momentum in the same 
direction. 

4, Let the perpendicular distance from the earth to the orig- 
inal line of motion of a meteoroid be p. The number of 
bodies that pass the earth in a unit of time and that have such 
distance greater than p and less than p+dp will be 2zpnvdp. 
The momentum communicated to the earth by the whole 
group in a unit of time will be the same as that communicated 
through their whole orbits by those which pass the earth in a 
unit of time, and this will be the integral 

JS 2mpnv'm'(1—cos2a) dp 
taken between the proper limits. 

5. The factor 1—cos2qa is a function of p and v. To find its 
value let p, and v, be the distance and velocity of the meteoroid 
at perigee, let r be the earth’s radius, and g=32} feet. Using 
feet-second units we have 


9 a7" 
By conservation of energy v,’—v?= (1) 
By conservation of areas 0.9.x Up, (2) 
And by nature of the hyperbola p=p,(tan a+sec a) (8) 
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These equations zive 
2q°r* 
+ pr 
and substituting in the integral of the preceding article we get 


1—cos 2a= 


112,44 


v 
where p” and p’ are suitable limits of the integral, m is the 
earth’s mass in pounds, and p is the velocity in feet per second 
communicated to the earth per second. 

6. The value of p’ is that value of p which permits the 
meteorcid to just touch the e rth’s atmosphere without enter- 
ing it. Assuming that the radius of the earth including the 
atmosphere i is r ’ (whieh may be assumed =r+100 miles), put- 


ting p’ for p and 7” for p, in ogee (1) and (2), we have 
v, *= 
os’ 
Hence perv’ =2grr' + (5) 
and +p°v'=(gr? +r'v*) 
Putting also d for the density of the meteoroid matter if dis. 
tributed ‘through the space occupied by the group, the earth’s 


density being “regarded as unity, and observing that méd= 
4zr*nm', we obtain from (4) 


= Jog 
2v (gr? +7'v’) 


_3dgr 


Or (6) 


by putting wu for the earth’s velocity in its orbit, v=axu, p’’= Pr’, 
and #*=gr*/r’u’='069. The term f*/P*x* may be dropped as 
of no account unless z is very small. Substituting numbers 
we get 


| 


If the velocity of the meteoroids be that of a comet in a para- 


bolic orbit 2*=2 and 
p=3'416 (log P—-034). 
If their velocity be that of the earth in its orbit 
and p=6'836 (log P—*068), 
In formulas (6) and (7) p expresses the acceleration given to 


P*(1 + 4 
f 
£ 
) 
2) 
3) 
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the earth per second in feet per second; d is the density of 
the matter of the group if distributed through the whole 
space considered, the mean density of the earth being 
unity ; x is the velocity, the earth’s velocity in its orbit being 
unity ; and P is the radius of a cylindrical stream of meteor- 
oids, the unit being 4056 miles. If the unit for P be taken 


‘069\_. 
equal to 4056 (1 +3 ) miles, and we use common logarithms, 


the value of o becomes 


7. Equation (7) may be thus expressed as a theorem. 

If a cylindrical stream of small bodies evenly distributed 
and all moving in the same direction with common velocity 
shall move past the earth supposed to be in the axis of the 
cylinder, the small bodies by the law of universal gravitation 
shall communicate to the earth a velocity along the axis in 
each unit of time; 

(a) that shall be proportional to the density of the group; 

(5) that shall decrease as the velocity increases varying very 
nearly inversely as the square of the velocity ; 

(c) that shall increase with the radius of the cylinder, and 
shall be proportional to the logarithm of that radius, measured 
by a unit that differs from the earth’s radius by a small quan- 
tity which is a function of the velocity. 

Strictly taken, if the cylinder have an infinite radius the 
velocity communicated is also infinite; but if the radius be 
comparable with measurable stellar distances, the velocity com- 
municated is not large, since log,, P would then not exceed 12. 

8. If we assume the bodies at rest, and the earth in motion 
through them with a velocity v, o expresses the resistance of 
the system to the earth’s motion. Hence, of infinite space were 
filled evenly with discrete material bodies at rest, and the law of 
universal gravitation holds true ad infinitum, there would then be 
exerted an infinite resistance to the motion of a planet in a con- 
tinuous right line through the system. Moreover, a finite system 
of such discrete bodies at rest constitutes a truly though feebly 
resisting medium by reason of gravity alone and independently 
of their impact with the moving planet. 

If the small bodies however should constitute an elastic 
medium the above reasoning does not apply. For equation 
(6) depends upon the property that the small body enters the 
sphere of the earth’s action in one direction, describes a hyper- 
bolic orbit, and leaves it in another. This may not be asserted 
of particles of an elastic fluid filling space. 

Again, if the planet moves in its orbit about the sun, instead 


4 
15°70 
p=—,— log,, P. 
510 
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of in the assumed right line, the integration may not be ex- 
tended ad infinitum. For the earth’s motion to and fro would 
for the very distant meteoroids develop resistances in opposite 
directions which would cancel each other, the action of the 
planet upon the more remote bodies not being instantaneous 
but requiring long periods of time for its development. 

9. The action of one of these bodies on the earth may also 
be looked upon as iike an impact. For we may consider the 
hyperbolic orbit to be replaced bv its asymptotes and the whole 
action of the earth in changing the body’s motion to be concen- 
trated at one point, namely, the center of the hyperbola. The 
reaction of the body upon the earth will be of the nature of an 
impact in the line drawn to the center of the hyperbola. The 
combined impacts of all the bodies would have a resultant in 
the direction of the motion of the bodies. 

Again the action may be regarded as though the earth was 
in motion and the bodies at rest, and that the earth drew the 
small bodies around as it passed them into its own wake where ~ 
they exert a greater attraction than they did in front of the 
earth. This concentration would not take place if the bodies 
formed an elastic medium. 

10. Thus far the small bodies have been assumed to be at 
rest or moving in one direction with one velocity. Let us now 
extend our hypothesis and assume that the bodies have all the 
same absolute speed cu, but that their absolute velocities are 
directed to points evenly distributed over the celestial sphere, 
that the bodies are as before evenly distributed in space, and 
that the earth moves with a velocity wu through the system. 
The velocities relative to the earth will not be uniform nor 
their directions evenly distributed. 

To represent these velocities draw AB=u, and about B as a 
center with the radius cu describe a spherical surface CD. AB 
will represent in amount and direction the earth’s velocity, CB 
the meteoroid’s absolute velocity and AC the meteoroid’s rela- 
tive velocity. There will be two cases, according as A is 
within or without the sphere: in other words according as ¢ is 
less or greater than unity. The distinction between these will 
be considered further on. The meteoroids may be supposed to 
come from points evenly distributed over the spherical surface 


Let the angle ABC=0, BAC=g and AC=au. Then 


=1+¢?—2¢ cos 8, 

xda=c sin 6d6, 

2 


11. The bodies which move in directions which make angles 
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greater than @ and less than 6+d6 with the earth’s motion con- 
stitute a fraction of the whole group expressed by 4sin6d0. 
Their united action upon the earth at right angles to the earth’s 
motion is zero because of symmetry. Each meteor’s total 
action multiplied by cos g gives the effective action along the 
line of the earth’s motion. If we represent as before the den- 
sity of the whole system by d, and the earth’s retardation per 
second in feet per second by p,, we have instead of (6) the 
formula, 


_ 86gr, sin p 


1 
0 


log 


whence p,= 
+(c—1) 


Since zw does not vary through zero the lower limit must be 
taken arithmetically positive, whatever be the value of c. The 
value of the definite integral will be different according as c is 

greater than unity, or less than unity. The factor 14+, 

may be considered equal to unity except in the cases where 
c—1 and @ are both very small and P not very large. The 
indefinite integral then becomes, 
Pa* 4(c?—1 

x ~ p 
Hence when c<1 

3dgr'B? 
p log P+ log(1—c’) —$log((1 +8") +1 


1 


or p,=06(klog P—A), 
where & is a constant (=6°83), and A is a function of « But 
if c>1 we get 

~ 100 

1 


28 (10) 
an 


Hence p,=0A’ where A’ is a function of ¢ but independent of 

12. The results deducible from (9) and (10) may be thus 
stated as a theorem. 


4 1 +- 
log 
(1 (8) 
+1—¢’ ? 
(9) 
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If a widely extended group of small bodies evenly dis- 
tributed through space have absolute velocities all equal to 
each other but directed towards points evenly distributed over 
the surface of the celestial sphere, and if the earth moves in a 
right line through them ; 

(a) A portion of the bodies will come into the earth’s atmo- 
sphere and affect the earth’s motion in the manner of a direct 
collision ; 

(5) The rest will pass by and exert an effect by reason of 
gravitation. 

If the earth’s velocity be less than that of the bodies the total 
effect of the action of the bodies of this second class (6) upon 
the earth’s motion will be an exceedingly minute retardation 
of the earth’s motion, even though the extent of the group 
is infinite. The outer limit of the group, when large, disap- 
pears from the expression. 

If, however, the earth’s velocity be greater than that of the 
bodies the total effect of the action of the bodies of this second - 
class upon the earth’s motion will consist of two parts: 

First, a very minute acceleration of the earth’s motion, 
depending for its amount upon the absolute velocity of the 
bodies ; 

Second, a retardation of the earth dependent for its amount 
upon the assumed extent of the group. If the action of 
those bodies which would pass nearer to the earth than a 
distance P be considered this second part of the action is pro- 
portional to the logarithm of P. 

That the quantities dA and dA’ are very small is later to be 
shown. 

13. The change in the form of the expression for p, as c 
increases through unity, and its likeness to the abrupt change 
of the potential of a point relative to a thin spherical shell as 
the point passes inside the shell is worthy of notice. 

The values of A and A’ being independent of P, are depend- 
ent upon the inferior limit of the integral (4), which should 
manifestly be a function of ¢ and @. 

14. In the two forms for p,, viz., 

e<l p,=6(k log P—A) 
p,=6A' 
the values of A, A’, and & log P, can be computed for assumed 
values of cand P. Thus we get for A and A’ 
A c A c 
04 06 07 18 “4 
0°5 0°7 0°8 2°1 “{ 
0°6 0°9 4°3 6 
For a distance P equal to the radius of the moon’s orbit 
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k log P=27°8: for P equal to the radius of the earth’s orbit 
k log P=68°5: and for P equal to the distance of a star having 
a parallax as small as can be measured & log P=168 approxi- 
mately. 

15. If instead of regarding ¢ as constant we consider a series 
of groups, some having c<1 and some having c>1, the total 
value of p, made up by adding the several values for the groups, 
will have negative values of A partly or wholly cancelled by 
positive values of A’ 

If c is a continuous variable in a group, integration takes the 
place of summation. In particular, if c varies through unity, 
and there is no abrupt change in the number of meteoroids for 
which c>1 and c<1, the values of log (e—1) and log (1—c) by 
which the values of A and A’ become infinite when c=1 will 
near the limit cancel each other. 

16. Turning now to the meteoroids that come into collision 
with the earth, we may regard, firstly, the earth as at rest and 
without attraction and the meteoroids moving past with a uni- 
form velocity v. Ina unit of time the earth would encounter 
the bodies which would fill a cylinder whose radius is r’ and 
length is v. Their mass =dzr”v, and the momentum commu- 
nicated to the earth is dzr”v’. 

If the earth’s attraction be now considered, the value of r” 
should become p”. But by (5) 


36 12. ,2 2 2 
and aru + 26") 


where p includes the effect of the earth’s attraction in changing 
the course of the meteoroids before impact. 

17. If we proceed as in sections 10 and 11 to consider a sys- 
tem of meteoroids equally distributed both in locus and in di- 
rection of absolute motion, we find for its effect p, on the earth 
per second in feet per second, 


36 
sin 6 cos (26 
p, cos c*) (28° +x") da: 
This gives for 


: 1 
e>1 = —— =4'd 
5 


where & and &’ are functions of ¢.* 


* In his treatment of this question (Asi. Nach. No. 2573) Oppolzer seems to 
have overlooked altogether the absolute motions of the meteoroids. 
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The computed values of A and Q’ for different values of ¢ 


0-4 445 513 (728 
05 465 543 5 
0% 487 09 575 ‘5. 806 


18. The absolute velocity of the metcoroids that come into 
the earth’s atmosphere must be in general greater than the 
earth’s velocity. For otherwise the number of shooting stars 
seen in morning hours would be much greater relatively to 
those seen in evening hours than observations show. Comets 
and meteors have like orbits, and no known comet would have 
at a distance unity a velocity as small as the earth’s velocity. 
Therefore the term & log P that enters into the expression for 
p, applies to only a small part of the meteoroids. Remember- 
ing this, and also the considerations stated in section 15, we 
may safely say that in the solar system p,>100p9, that is, that 
the effect upon the earth's motion of the meteors that come into the 
earth’s atmosphere exceeds at least one hundred fold that of the 
meteors that pass by without impact. 


Art. LIT.—Sources of Trend and Crustal Surpiusage in Moun- 
tain Structures ;* by ALEXANDER WINCHELL. 


Two facts in mountain structure have baffled, hitherto, the 
attempts made to arrive at a comprehension of the mechanics 
of mountain formation. The north-and-south trend of the 
profounder physiographic features of the earth has no light 
thrown upon it by any of the orogenic theories commonly en- 
tertained. It appears also, from calculations made by Captain 
C. E. Dutton, Rev. O. Fisher and others, that the shortening of 
the earth's circumference in cooling from the incrustive stage to 
the existing temperature would be insutficient to supply the 
folds and plications wrought into the structure of the mountains. 
Professor E. W. Claypole has reached a similar result from 
approximate measurements across a portion of the Appala- 
chian chain in Pennsylvania, These determinations, so far as 
they are valid, reveal an insufficiency in the contractional the- 
ory. Still the mechanical principles of the theory cannot be 
successfully assailed; and it becomes necessary to seek for 
some codperative cause which has hitherto been overlooked. I 
venture to contribute one suggestion toward the explanation of 
meridionality, and another suited to aid in the explanation of 


* Substance of a communication presented to the Geological Section of the 
American Association, August 27, 1885. 
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meridionality and supply also an adequate supplement of crus- 
tal surplusage to meet the demands of orogenic phenomena. 

1. I assume that meridionality in the earth’s surface features, 
will be granted. : There are, indeed many transmeridional fea- 
tures; but they have arisen from geological actions compara- 
tively late. The oldest mountain chains and continental lines 
tend distinctly toward north-and-south trends; and this predis- 
position has given direction to many trends of later geological 
appearance. This is the fundamental impress received by the 
earth’s crust. Evidently, it belongs to a primitive formative 
stage. We must seek for the cause in the early periods of in- 
crustation. 

Now, let us consider lunar-tidal action during those periods. 
This is a cause to which I appealed in a work published as long 
ago as 1870, and in periodical literature as early as 1858. Were 
the moon’s tidal efficiency no greater then than at present, its 
deformative influence must have been experienced by the earth. 
If ever our planet was a molten sphere, a tidal prolateness 
stretched its axis in the direction of our satellite ; and the axial 
revolution of the planet changed constantly the portion of mat- 
ter tidally elevated. As the matter of the molten earth pos- 
sessed some degree of viscosity, there was then, as always, a 
lagging of the tide, and the moon exerted that action now so 
well understood, which antagonizes the planet’s rotation. After 
incrustation had begun, this action was not materially dimin- 
ished. The greater viscosity (or partial rigidity) of the crust 
would, indeed, tend to shorten the prolate tidal axis; but, in 
proportion to increase of the index of viscosity; the lagging 
of the tide would also increase and thus augment the moon’s 
retral action on the tidal protuberance. But the tide continued 
to rise and fall; and would have continued if the earth had 
become solid granite. ‘Tidal movements of the crust must 
result in fractures, friction and displacements. 

By as much as the moon’s tangential pull on the tidal mass 
was capable of antagonizing the earth’s rotation, by the same 
it tended to displace the tidal mass toward the west. There 
must have been some retral slipping. The power which could 
deform a planet could move a raft of frozen matter floating on 
a molten liquid, especially if floating in the midst of a hemis- 
phere of fragments more or less discontinuous. This westward 
impulse was continually repeated on each meridian as it came 
in succession into the position of the tidal crest. The effect 
was such as could result from a westward push of the forming 
crust, applied successively over the whole surface within the 
parallels limiting the tidal disturbance. The slight backward 
slipping of every part in succession of the tidally moved zone 
must have developed, in the growing crust, internal structures 
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meridionally disposed. These must have consisted of incipient 
meridional ridges and accumulations, meridional belts of greater 
and less strength, and belts of differentiated internal elements 
—either in form, position or material. 

Now, while refrigerative contraction would necessarily de- 
velop wrinkles in the crust, it would not determine for them 
a meridional trend. This was pointed out by Captain Dutton. 
The tidal action instanced would, however, produce this result. 
Nor can it be pronounced insignificant in amount, since evi- 
dently, a force which could move the earth on its axis could 
move a floating patch of the earth’s shattered crust. 

It will be readily understood that the retral slipping of the 
tidal mass would be greatest at the crest, as first shown by 
Professor G. H. Darwin, and would diminish according to a 
certain law, toward the north and south. As the mean decli- 
nation of the moon may be regarded as zero, the greatest mean 
slipping would be on the equator. The sub-meridional pre-dis- 
positions instituted would therefore trend from the equator 
eastward of north and south. 

If, as is probable, the moon’s distance were much less during 
the incrustive periods, the tidal results cited would become 
more conspicuous. If, as is equally probable, the earth’s rota- 
tion were correspondingly more rapid, the tidal results would 
be correspondingly further augmented. 

The actions here considered pertain necessarily to the early 
forming stages of the crust, and have impressed its profounder 
features. Later, with increased rigidity of crust, tidally formed 
predispositions were less controlling ; and with the growth of 
oceans, crustal pressures were experienced from other direc- 
tions.* 

2. Meridional trends would be further promoted by the secular 
subsidence of the earth’s equatorial protuberance. That this 
accompaniment of the slow retardation of the earth’s rotary 
motion must have exerted geological influences was first dis- 
tinctly shown by Professor J. E. Todd; and I have elsewhere 
recorded the fact ;+ but its determinative influence on the trends 

* These views, for the greater part, were first propounded by me in printed 
form in World Life, Nov., 1883, pp. 252-255, 350-355; but were taught in lect- 
ures several years previously. 

+The ample résumé of W. B. Taylor, in the October number of this Journal 
will not be overlooked. An abstract of this paper was read before the Geological 
Section immediately after the presentation of my own communication. 

I embrace this opportunity to remind the reader that the first conception of the 
now accepted cause of the moon’s synchronistic motions must be credited to 
Kant rather than Ferrel, as Mr. Taylor thinks. In 1754, Kant presented to the 
Royal Academy of Sciences, Berlin, a memoir entitled: Untersuchung der Frage ob 
die Erde in ihrer Umdrehung um die Achse wodurch sie die Abwechselung des Tages 
und der Nacht hervorbringt einige Verdnderung seit den ersten Zeiten ihres OUr- 


sprunges erlitten habe. After appealing to the action of the tides as a cause of 
diminution of the earth’s rotational velocity, he says: ‘* Dieses legt uns auf 
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of the earth’s wrinkles was first conceived by me in the early 
spring of 1885.* To say that the equatorial protuberance un- 
derwent asecular subsidence is to say that the equatorial cir- 
cumference of the earth, as an effect of retarded rotation, has 
shortened more than the polar—that indeed the polar circum- 
ference has lengthened. That is, the greatest lateral pressure 
has been experienced from east and west around the equator. 
An excess of pressure in this direction, must develope crustal 
changes having north and south continuity. Whether the 
results were foldings or crushings together, or over slippings, 
their axis-trends would be meridional. This cause then, con- 
spired with early tidal action in predetermining the direction 
of the longitudinal dimension of the earth’s structural features. 

8. The same cause produced crustal surplusage around the 
equatorial zone. Aside from refrigerative contraction of the 
earth, the equatorial circumference diminished while the polar 
increased, ‘I'his cause alone would, therefore, have developed 
meridional mountain plications over the protuberant belt. If 
the crustal surplusage resulting from refrigerative contraction 
was less than existing mountain plications demand, here is a 
cause which would supplement the supply from that source. 
Careful measurements may show that the supplementary sur- 
plusage needed is not greater than calculations may prove this 
cause capable of affording. If so, the contractional theory will 
experience the relief which every physical geologist must have 
desired, if not anticipated. 

4. Tne meridional predisposition depending on subsidence 
of equatorial protuberance would be developed north and south 
of the equator as far as the parallels marking the limits of the 
protuberance. The meridional predisposition induced by lunar 
tidal action would be experienced north and south of the 
equator to the latitude marking the limits of the prolate tidal 
swell resulting from the moon when over the equator, plus the 
amount of the moon’s lunar-monthly declinations, The extent 
of these actions, therefore, is as great as the actual trends de- 
mand ; and embraces also, all the strongly plicated portions of 
the earth’s surface. 


einmal die Ursache deutlich dar, die den Mond genéthigt hat, in seinem Umlaufe 
um die Erde immer diesselbe Seite zuzukehren.” He proceeds to say that this 
phenomenon is not due to overloading on the nearer side; that the influence 
began at the moment when the moon abandoned the earth; that the moon was 
at first in a fluid state, and that it then rotated with much greater velocity than 
at present. This historic fact deprives Mr. Ferrel of priority, but does not 
diminish the credit due him. Kant’s memoir was dated at Kénigsberg, the iden- 
tical spot where Helmholtz, one hundred years later, put forth the same thoughts 
as original with him. 

* It is but just credit to a sagacious pupil, Mr. W. E. Bond, of Albion, N. Y., 
to say that he embodied a clear and original exposition of the principle in a thesis 
presented in June. 
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Art. LITI.—The Genealogy and the Age of the Species in the 
Southern Old-tertiary ; by OTTO MEYER, Ph.D. 


[Parts of this article were read at the meeting of the National Academy of 
Sciences, Albany, N. Y., November 12th.] 


Part ITI. 
Reply to Criticisms. 


In Part II of my essay I endeavored for several reasons to be 
as brief as possible. Such authors and sentences only were 
quoted as were considered absolutely necessary, saying: ‘ Inter- 
esting as it would be, I cannot review here the whole literature 
regarding this subject,” (p. 65). Ina few cases it was ventured 
to condense the result of long researches into one statement. The 
criticisms* in the October number of this Journal have shown 
that I was wrong in doing so, and I now propose to add further 
explanations in consequence of the misunderstandings which 
have resulted. 

Professor Hilgard contests my statements about his work, 
and says that the stratigraphy clearly shows the succession to 
be commencing below, Claiborne, Jackson and Vicksburg. In 
replying to his remarks I shall endeavor to show that I was 
right in affirming that Professor Hilgard has not proved this 
to be the true succession. I designate this statement of mine 
as Statement B. Mr. Hilgard also says that he differs from me 
“more fundamentally in the sweeping statement” that “ only 
a competent and careful examination of the fossils could indi- 
cate the relations of the Old-tertiary strata of Mississippi;” I 
am therefore obliged also to explain this statement of mine 
(Statement A) in detail. Professor Hilgard’s observations, as 
far as all-important points are concerned, are published in his 
‘Geological Report of Mississippi;’ Jackson, 1860 (beyond 
referred to as “I”), and “On the Tertiary formations of 
Mississippi and Alabama ;” this Journal, Jan. 1867, pp. 29-41 
(beyond abbreviated to “ II”). 


Statement A. 


To explain this statement I consider it necessary to proceed 
in a somewhat methodical manner. We ask at first: can we 
trace the typical Vicksburg or Claiborne bed over or under the 


*1. The Old Tertiary of the Southwest; by E. W. Hilgard, pp. 266-269. 2. Re- 
marks on a paper of Dr. Otto Meyer on “Species in the Southern Old-tertiary ;” 
by Eugene A. Smith, pp. 270-275. 3. Observations upon the Tertiary of Ala- 
bama; by T. H. Aldrich, ibid., pp. 300-308. 
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typical Jackson bed? If two of the beds were connected di- 
rectly, for instance, by a river, and we could follow the strata 
foot by foot, then stratigraphy alone could deterniine their rel- 
ative age without an examination of fossils. As this is not 
possible there remains only to determine strata at a distance 
from a typical locality as belonging positively to a certain 
period, and then to study the stratigraphical relations to each 
other or to one of the typical localities. Can we use lithologi- 
_eal characters in the determination, of a stratum, whether it was 
deposited in the Claibornian, Jacksonian or Vicksburgian time? 
Professor Smith and Mr. Aldrich seem inclined to use litholog- 
ical characters ; but I cannot attribute to them any value, and 
Professor Hilgard seems to be of the same opinion, for he says 
(II, p. 30): “A great deal of the obscurity in which the relative 
age of the Southwestern Tertiary has been involved, is owing to 
too great a reliance placed by most observers on lithological 
characters, differences as well as resemblances,” and (II, p. 31) 
“ Nowhere has the geologist more need of divesting himself of 
reliance upon lithological characters, than in the study of the 
Mississippi Eocene.” So we see that we are led to the exami- 
nation of fossils, and I have only to show now that this exami- 
nation must be “ competent and careful.” 

Certain fossils may have lived in a single one of three periods 
only, as far at least as the region in question is concerned. 
Such fossils are then characteristic of this era. They may be 
designated here as a fossils. Iam not able to name with certainty 
any example of such a fossil in Alabama and Mississippi. 

Another class of fossils, here called # fossils, occur in two or 
more of these beds, so nearly alike that no differences are recog- 
nized and known. For instance, I am unable to discriminate 
between Cytherea minima Lea from Jackson and Claiborne, be- 
tween Alveinus minutus Conr. from Vicksburg, Jackson and 
Claiborne, and nobody else has as yet published a recognized 
difference. 

A third class of fossils, 7 fossils, is numerous in the Southern 
Old-tertiary. It embraces such fossils as occur in two or three 
beds in forms, which, though similar, are in some respects more 
or less different from each other; these differences being in 
some cases so slight as to be apparent only on the closest ex- 
amination ; in other cases more apparent, and sometimes rather 
great. For instance, Venericardia planicosta in Jackson and 
Claiborne differ, but the difference is so slight, that I have not 
applied varietal names. In other cases I consider the differ- 
ences suflicient to justify the use of a varietal or even a specific 
name. For examples, see Part I of this essay. 

A fourth class, called é fossils, are such as have been hitherto 
found in one of the three localities only, with no similar forms 
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in the other beds, with which they might be confounded. For 
instance, Arca Mississippiensis Conr. in Vicksburg. 

Having made this classification, we ask what is the value of 
the fossils in each of these groups for determining the age of a 
newly found bed in the region in question. The # fossils are 
evidently useless for this purpose. For instance, Cytherea min- 
ima Lea is of no use in distinguishing a Claibornian from a 
Jacksonian bed, although this fossil, as long as it is not found 
in Vicksburg, may be considered a é fossil in reference to the 
Vicksburgian. 

This argument seems simple, and yet my emphasizing it ap- 
pears to have been in vain. I had to remonstrate in Part IT of 
this essay (p. 63) against Lyell’s using, to demonstrate a Claibor- 
nian age, fossils which he himself cites on the same page as occur 
ring in Jackson and Vicksburg. Nevertheless, Mr. Aldrich and 
Professor Smith cite (p. 306 and p. 274) fossils, as for instance, 
Rostellaria velata Conr., Pecten Deshaysi Lea, Turbinolia Maclurii 
Lea, Ventalium thalloides Conr., Astarte sulcata Lea, Melongena 
alveata Conr., Infundibulum trechiformis, Turritella lineata, 
found in Jackson as well as in Claiborne, to demonstrate the 
Claibornian age of a bed. Hilgard uses on p. 269 the genus 
Orbitoides to distinguish from the Jacksonian a bed in Louis- 
iana as Vicksburgian, while he himself has determined fourteen 
years ago both known species of Orbitoides, and a new one be- 
sides, as occurring in the Jacksonian strata of the same State 
(See Hopkins’s Second Annual Report of the Geol. Surv. of 
Louisiana. New Orleans, 1871; pp. 11, 12, 13.) 

A single a fossil, however, would characterize a bed at once. 
But what are a fossils? They may exist among the @ fossils, 
but they must not be confounded with them. 4 fossils, though 
hitherto found in only one bed, are constantly being found on 
each new examination, in the other beds. I have myself found 
a large number of species at Jackson, which were known before 
only from Vicksburg or Claiborne. Venericardia rotunda Lea, 
and the allied form V. diversidentata Meyer have been known 
before only from Claiborne and Jackson. Neither Conrad, nor 
Hilgard, nor I have found this type in Vicksburg. So we 
might have been tempted to consider this form as a good d 
fossil in reference to Vicksburg. Now Mr. Aldrich says (his 
article, p. 308) that he has it from Vicksburg. There is no end 
of this. In the most thoroughly explored Tertiary localities in 
Germany, almost every new examination extends the range of 
known species, beside bringing to light new ones. There is 
another reason why we cannot designate any fossil as a fossil. 
We cannot expect that all the species that lived during the 
Vicksburgian era should be represented at the locality at Vicks- 
burg. During the same time very different species may have 
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lived in Alabama, and among their remains may be a fossils. 
Since, therefore, we do not know a fossils, and since P fossils 
are useless, there remain only 7 and d fossils for the determina- 
tion of a bed. A single é fossil counts for little, but a number 
of them affords cumulative evidence. Of the greatest import- 
ance for our purpose are the 7 fossils, since a great number be- 
long in this class, while d fossils are comparatively scarce. If 
we find, for instance, in a new bed nothing but Astarte sulcata 
Lea, Venericardia rotunda Lea and Mitra pactilis Conr., and all 
these in that form in which they occur in the typical Claiborn- 
ian bed, we may be justified in referring such a bed to the 
Claibornian. For such a comparison, however, it is essential 
that we recognize and state the differences in the forms as they 
occur in the three beds. If a difference between two 7 forms is 
not recognized, this y fossil becomes useless for the identifi- 
cation of beds. For instance, if Mr. Aldrich sees no difference 
between Venericardia rotunda Lea and Ven. diversideniata Meyer, 
but says they are alike (his article, p. 307), it is of no use, that 
he cites Ven. rotunda among those forms, which demonstrate 
the Claibornian age of a bed (p. 306). If we observe the dif- 
ferences, however, these 7 fossils (we may speak here of “recog- 
nized ” 7 fossils) are as valuable as 0 fossils are. 

As the result of these examinations, we can say now the fol- 
lowing: 


1. There are no a fossils. That is, there exists no single spe- 
cies from which alone we can characterize with certainty a bed as 
Claibornian, etc. 

2. y fossils which are not “recognized,” and fossils are useless 
in the determination of beds. 

3. Beds can be determined only by 6 fossils and “recognized ” 
y fossils. 

Having now collected in Vicksburg, Jackson and Claiborne 
many species which were not known before, or known only from 
one of the localities at the time of Hilgard’s observations, I have 
seen, that a number of such species which he, according to our 
classification, had to consider as 6 fossils do not belong to this 
class and that others exist, which he did not know. Moreover, 
and this is more important, he did not use in a systematic way 
the method of “ recognizing” the y fossils. After having worked 
according to the above method, and with my present knowledge 
of the fossils, through all his determinations of beds, I come to 
the conclusion, that some of them are imaginary, many of them 
may be probable, but no one is fully established. As a positive 
determination of the beds, however, is the foundation of conclu- 
sions I made my statement A: “only a competent and careful ex- 
amination of the fossils could indicate the relations of the Old-ter- 
tiary strata of Mississippi.” 
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I select here three cases, where the determinations of Hilgard 
are imaginary. The first includes those based upon Zeuglodon. 
Wherever he finds Zeuglodon or hears that the bones of this 
animal have been found, he maps the locality as Jacksonian. 
He thus uses Zeuglodon practically as a Jacksonian a fossil, 
It is not necessary to repeat here what is said about a fossils in 
general, but we may be somewhat surprised to find that, accord- 
ing to our definition, Zeuglodon is even not a @ fossil, that is, 
it is not found among the marine shells of Jackson (see list of 
Jackson fossils, I, p. 182). What are the facts, then, cited in 
I, where Zeuglodon is found with other fossils ? . 


1. From observations at Moody’s Branch and in the McNutt 
Hills, Hilgard deduces that Zeuglodon bones have béen found 
above the Jackson fossils, above but separated only by a few feet 
(pp. 130, 131). 

2. Zeuglodon found with Cypraea fenestralis and Conus tor- 
tilis “and a very large Pyrula not seen elsewhere” (p. 134). - 
The first species is a Jacksonian 6 fossil, but Conus tortilis (= Co- 
nus sauridens) extends from Vicksburg tq Claiborne (see part I of 
this essay, p. 466). 

3. Zeuglodon tound with Ostrea, Pecten nuperus, Scutella. 
Pecten nuperus (=P. Deshaysi Lea) is either a f or not “ recog- 
nized ” y fossil. 

4. Zeuglodon associated in prairies with “an oyster somewhat 
resembling Gryphwa convexa of the Cretaceous, the vertebre and 
teeth of fish and a branching coral (Zschara sp.), (p. 128.) 


On these facts, so far as I am aware, Hilgard bases the use of 
Zeuzlodon as a Jacksonian a fossil in I. In a later article 
(this Journal, 1866, p. 68), he cites Zeuglodon with three Jack- 
sonian 6 fossils. I collected and have in my possession parts 
of the skull, etc. of Zeuglodon associated with the oyster and 
coral just mentioned, and Pecten Deshaysi Lea, between Barnett 
and Pachuta, Clarke Co., Miss., near the New Orleans R. R.,* I 
have seen a large vertebra of Zeuglodon in a little street in 
Enterprise, Miss., that is in a locality which I consider as Clai- 
bornian ; 1 do not know, bowever, whether it was found there, 
or brought from a distance. I have had sent me from Claiborne 
the vertebra of a large marine mammal, which I have presented 
to the Yale College Museum; I do not know, however, where it 
was found. The whole literature about Zeuglodon cannot be 
cited here, but altogether I must say that we do not know when 
and how long Zeuglodon was living in the waters of the South- 

* The greatest part of the same specimen had been collected, before I came to 
this locality. I saw it afterwards in the exhibition in New Orleans (1884), ex- 
hibited by the State of Mississippi. 


Am. Jour. Sct.—Tuirp Series, VoL, XXX, No. 180.—DEc., 1885. 
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ern Old-tertiary. All localities which are mapped by Professor 
Hilgard as Jacksonian, based upon the presence of nothing 
but Zeuglodon, are in my opinion mapped without sufficient 
reason. 

The second case concerns such strata as are determined as 
Vicksburgian by nothing except Orbitoides. Orbitoides has 
been found in Louisiana in a fauna determined by Hilgard as 
Jacksonian. I found moreover a specimen of Orbitoides in 
stratum e and one in stratum } in Claiborne.* Orbitoides is a 
B fossil from Vicksburg to Claiborne, and this Vicksburgian 
determination is therefore without any foundation. 

The third case refers to the strata north of Enterprise, mapped 
by Hilgard as “siliceous Claiborne.” From this whole large 
formation he cites altogether only two species, Venerzcardia 
planicosta and “ Cardium Nicolleti?” (I, p. 124). The first spe- 
cies is known from Claiborne and Jackson, the second from 
_ Jackson. Therefore I am of the opinion that this formation 
north of Enterprise is determined as Claibornian without a 
shadow of reason. 


Statement B. 


Hilgard condenses his proof of the succession in the sentence 
printed in italics:+ ‘‘ Going down streams flowing to the south- 
ward, the strata successively sink below the water’s edge as the 
observer progresses, in the order Claiborne, Jackson, Vicksburg, 
Grand Gulf, as identified by their leading fossils.” This is 
based mainly upon two profiles in two different meridians, the 
first through Jackson along the Pearl river, the second along 
the Chickasaw hay. 

The proof rests on twocriteria. The first is that all the strata 
are determined as Claibornian, Jacksonian and Vicksburgian 
in a reliable way ; the second is, that they have the stratigraph- 
ical relation which Hilgard here claims, that is, that the dip in 
his two profiles is not only south, but nothing else than south. 
Now we might stop and say: the first criterion is not correct, we 
cannot rely upon his determination of the beds, consequently 
his deductions from their stratigraphical relation have no value. 
This is a fact; but I wish to show, besides, that the second cri- 
terion is even worse than unreliable, that it contradicts Hilgard’s 
own observations. 

In I, Hilgard states that the dip of the strata in Mississippi is 
south, with one exception. This exception, however, refers 
just to one of our profiles. In I, pp. 128, 129, he explains, 
that the dip from Jackson to Canton is north. He calls this 

* Part II, of this essay, pp. 69, 70; see also the remark below. 
+ His article, p. 268. 
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“some irregularity ” (p. 128). But on our second profile, along 
the Chickasawhay, he mentions only southern dip. In II, how- 
ever, he says, p. 37, that going southward, he finds an anomalous 
reappearance of older strata in two different meridians. “One 
of the cases is noticed in my report (p. 128). From Jackson to 
Canton, ete.” “ The other case occurs on the Chickasawhay, con- 
trary to the statement in my report (I. c.), in making which I over- 
looked some specimens and notes of 1855, then mislaid. Then he 
describes how Jackson strata “dip up” again at the most 
southern part of the belt of the marine Tertiary. Further he 
continues (p. 38): “So far, I have been unable to observe the ma- 
rine Tertiary in juxtaposition with the Grand Gulf group on the 
Chickasawhay and cannot positively assert that the former dips un- 
der the latter at all.” These statements, so far as I am aware, 
Prof. Hilgard bas not withdrawn in iater publications and there- 
fore I cannot imagine anything else, than, that in penning his 
last article against my theory he has entirely forgotten his for- 
mer publications. 
Before continuing, I give now a general profile across the 
marine Tertiary of Mississippi and Alabama, based on these 
observations of Hilgard and on my former researches. 


GENERAL PROFILE ACROSS THE SOUTHERN OLD-TERTIARY. 


A’, A", Lignitiferous strata with gypsum, without Tertiary shells; (A’, Eolig- 
nitic, A”, Grand Gulf); V, Vicksburgian; J, Jacksonian; C, Claibornian. 


According to this profile the waters of the Tertiary formed 
a belt in the direction E.S.E. to W.N.W. (as far as Alabama 
and Mississippi are concerned). Their deposits overlie the A’”’, that 
is, the Grand Gulf group. If this profile is right, all existing 
maps are wrong, since they represent the marine Old-tertiary as ° 
underlying the Grand Gulf, which is usually colored as Miocene 
(see the maps of Heilprin and McGee); while I think that, 
with perhaps the exception of some local fresh-water formations, 
the Grand Gulf group is older than the marine Old-tertiary. 
With this profile I need not explain why in the northern part 
of the belt the dip is everywhere south, in the southern part, 
however, becomes north, and why older strata reappear when 
we go south. 

This phenomenon, observed twice by Hilgard in Mississippi, 
was also observed by Tuomey in Alabama. I cite here Hil- 
gard, II, pp. 36, 37: “In the general (north and south) section 
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accompanying Tuomey’s geological maps of Alabama, the Ter- 
tiary strata are represented as dipping southward, conformably 
with those of the Cretaceous. Nevertheless, in the section from 
Baker’s Bluff to the lower salt works on the Tombigby, he 
finds the white limestone (=Jackson and Vicksburg groups) 
occupying ‘a trough-like depression in the Buhrstone forma- 
tion.. In conversations with me, a few months prior to his 
death, he expressed his belief that such was the general dispo- 
sition of the Tertiary strata, and that on close examination it 
would turn out that the strata passed over in going southward 
from the border of the Cretaceous, would be again passed over 
in reversed order still farther south. My report of the exist- 
ence in Mississippi of a lignitiferous formation (the Grand Gulf 
group) southward of the marine Tertiary seemed to confirm 
this view.” We see that Tuomey before his death came to the 
same opinion about the stratigraphy of the Southern Old-ter- 
tiary that is represented by the above profile. 

How does Hilgard now explain this “anomalous reappear- 
ance of older strata”? He finds the cause of it in local up- 
heavals. In reference to Jackson, he says (I, p. 129): “It 
seems difficult to account for this condition of things unless by 
supposing a local upheaval of the underlying formation to have 
taken place before the deposition of the lowest of the Jackson 
stage.” In II, p. 38, he explains the other two facts in a simi- 
lar way: “Similarly, if between Baker’s Bluff and the Salt 
Works on the Tombigby, or between Dr. Miller’s and Red 
Bluff on the Chickasawhay, the sea bottom had a slight trough- 
shaped undulation (such as the ocean beds of our time tre- 
quently exhibit) the existing state of things would result.” 
We see that Hilgard has to use the hypothesis of local undula- 
tion in each of the three sections which are studied, and each 
time at the southern part of the belt. This is not probable, 
but it is possible. 

There are, however, other observations of Hilgard, which 
agree with my ‘cross-section, but which force him to more 
hazardous hypotheses. As already cited, he has not observed 
the juxtaposition of the Grand Gulf group with the marine 
Tertiary on the Chickasawhay. He continues, however (II, p. 
88), that, ‘“‘in Hinds, Rankin and Smith counties their relative 
age is clearly exhibited.” From these words we might expect 
that he has observed there the Grand Gulf beds overlapping the 
marine Tertiary, especially the Vicksburgian. I cannot find 
any place in Hilgard’s publications where this is actually 
proved. On the contrary, in the neighborhood of Brandon he 
finds the lignito-gypseous beds of the Grand Gulf group over- 
laid by limestone with Orbitoides (I, p. 138, II, p. 40). He 
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does not make now the simple conclusion, that the Vicks- 
burgian overlies the Grand Gulf, but he argues: as the 
Vicksburgian overlies these strata, they cannot belong to the 
Grand Gulf, they must belong to the Vicksburgian. These 
strata have precisely the characters of the Grand Gulf group, 
and Hilgard says expressly: ‘and so I referred them until [ 


found them overlaid by a string of limestone nodules containing 


Orbitoides, about forty-five feet above the uppermost sands of the 
Vicksburg group.” Limestone with Orbitoides is certainly ma- 
rine Tertiary and is considered by Hilgard always as Vicks- 
burgian. Therefore I fail to see not only why he does not 
conclude from this observation that the marine Tertiary over- 
lies the Grand Gulf, but also why he does not mention it as a 
case where the Vicksburg group “dips up,” or has a northern 
dip, since this follows from his statement of the heights. 

If Vicksburg is at the top of the marine Old-t tertiary we 
should expect to find below it the Jacksonian and Claibornian. 
We cannot expect to find exactly the same species as at Jack- 
son and at Claiborne; for during the Jacksonian and Claiborn- 
ian time a different fauna may have lived in Vicksburg, con- 
sisting perhaps of a few species only. But what we have to 
expect is to find at least marine Tertiary. What is, however, 
the base of the Vicksburg Tertiary at Vicksburg? I have not 
observed it, but according to Hilgard, I, p. 141, there are below 
ny “ Lower Vicksburgian” at first “25 feet of gray or black lig- 
nitic clays or sands with iron pyrites, exuding salts and sul- 
phuretted hydrogen.” Then “3 feet solid, lustrous lignite, 
with whitish cleavage planes,” and then follows the top of a 
limestone without fossils. This is what we should expect 
according to my profile—lignitiferous strata without marine 
fossils; even the salt, which according to Hilgard (I, p. 148) 
characterizes the Grand Gulf, is not wanting. 

What is under the Jacksonian at Jackson and neighborhood ? 
We find (I, p. 128): “In the wells bored in South Madison by 
the Rev. Mr. Lambuth, the fossiliferous marine strata of the 
Jackson: group were passed through at about 90 feet, after 
which ‘blue dirt,’ with selenite, several ledges of sandstone 
and a lignite bed of 40 feet thickness were struck, but no more 
marine strata were reached at a depth of 415 feet.” We see 
here that the non-marine lignitiferous strata, which crop out at 
a few places in Vicksburg, appear here near Jackson, but north 
of it, in a depth of 90 feet, and then have a thickness of at 
least 325 feet. Hilgard continues: “At Jackson, however, at 
the Penitentiary well, after passing through 32 feet of aartane 
material and fossiliferous strata of the Jackson age, lignitic 
clays were penetrated for 418 feet, after which a bed of shells 
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20 feet thick, extremely rich in greensand, was passed through 
into water-bearing sand. The friable shells brought up by the 
auger are too much comminuted to allow of determination. 
Whether this led to a continuation of the Shongalo deposit or 
an independent basin or estuary; there can be little doubt that 
it also is of the Claiborne age.” So we see that the non-marine 
lignitiferous strata below the marine Tertiary have a thickness 
of 418 feet beneath Jackson. Hilgard’s last sentence gives us 
his explanation of these phenomena, precisely expressed on p. 
107: “The several marine stages are in most cases separated 
by intervening strata of dark colored, often lignitic clays, as 
above mentioned; moreover, both the base and the top of the 
Older Tertiary are formed by strata of this character of consid- 
erable thickness.” Now it seems probable that, especially in 
the lower part of the marine Tertiary, lignitiferous beds of 
moderate thickness may appear between the other strata; but 
what Hilgard advances here looks to me extremely improbable. 
A Jacksonian of 30 feet, separated from a Claibornian, of 
which no shell is determined, by 418 feet non-marine lignit-’ 
iferous strata appears to me a hazardous hypothesis. In the 
same way Hilgard is obliged to accept that the Vicksburgian is 
separated from the Jacksonian below it by the same kind of 
strata of unknown thickness. He might reply : the thickness 
of these lignitiferous strata in Vicksburg is only 28 feet and 
then follows a Jacksonian limestone (I, p. 141), but what frag- 
ment of a fossil has he for such a determination of this lime- 
stone ¢ 

The most inexplicable of all things for Mr. Hilgard, how- 
ever, must be and is the fact, that in his Grand Gulf ‘formation, 
which surpasses greatly in extent the whole marine Tertiary in 
Mississippi, not a fragment of a marine shell has been found 
(see I and II, pp. 40, 41). II, p. 40, says: “Neither Wailes, 
who resided among them .. . . nor myself, who have delved 
in scores of exposures, have ever found a trace of any fossil 
whatsoever.” If the Grand Gulf group originated by a rising 
of the coast afier the time of the Old-Tertiary, why has not a 
single Miocene sheil been found in this enormous “ Miocene” 
territory ? In II, p. 41, Hilgard attempts an explanation. 
“Should the chain of the Antilles, after the close of the Eocene 
epoch, have for some time cut off the Gulf of Mexico from the 
Atlantic, it seems possible that the deposits of the former might 
have changed their character to the extent required by the 
facts observed. A strong influx of fresh water—perhaps that 
ertaining to the Great Lignite era—froin the continent might 
or the time being have extinguished the Eocene marine fauna 
without replacing it by another sufficiently numerous to be 
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readily detected in the deposits of the period, which might thus 
correspond to the Atlantic Miocene. Upon the subsequent 
irruption of the Gulf Stream through the Antilles chain, the 
formation of normal marine deposits along the margin of the 
Gulf would be resumed.” 

This and the other hypotheses, to which Hilgard is forced 
by his observations, appear to me so surprising, that I found no 
other explanation than that which was expressed by my state- 
ment, that he accepted the theory of his predecessors as a 
proved fact. This statement is also attacked with much 
warmth by Hilgard in his article, but I do not see any reason 
to withdraw either this or my other statements about his work. 
In one case, however, Hilgard protests with reason against one 
of my sentences (p. 65): “Therefore Hilgard made this belt 
make a sharp curve around Jackson.” This may sound, as he 
understands it, as if he did not find the Vicksburgian south of 
Jackson, where he maps it. This I do not wish to say. I 
withdraw the sentence and replace it by the following: ‘“ There- 
fore Hilgard had here at least to look for a deviation from the 
regular straight line.” 

The only (marine?) shells, so far as I am aware, that are 
known in the Grand Gulf group, were observed by A. Bigelow * 
in Alabama. In the lower part of ‘‘a sandstone formation, 
which is quite extensive in the southern part of that State,” he 
observes “very obscure impressions of shells, apparently all 
bivalves. There are evidently several genera; the outlines of 
some are quite regular, and in two or three a part of the hinge 
is discernible.” This does not sound like Miocene. Bigelow 
continues on the next page: “It is questionable whether 
impressions of shells can be found in any other place than the 
one I have mentioned.” He finishes his article: “The age of 
this sandstone I am unable to determine; I hope to have the 
opportunity soon of submitting my specimens to some one well 
acquainted with fossils.” It is to be regretted that Bigelow 
seems to have found no such opportunity. Can any one give 
any information in regard to these fossils? 

The Grand Gulf in Louisiana is described by Hopkins.t I 
fail to see in his report any proof of an overlying of this group 
over the Vicksburgian. On the contrary, at the southern part 
of the marine Tertiary belt, in Catahoula parish (p. 16), he 
states that a bed containing Corbula alta overlies lignitic beds, 
and gives an explanation of this fact similar to that of Hilgard. 
Hopkins’s explanation of the absence of fossils in the Grand 
Gulf is the following (p. 20): “It is, that the water must have 

* This Journal, II, 1846, ii, pp. 419-422. 
+ Second Annual Report Geol. Surv. of Louisiana, 1871, pp. 18-21 
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contained too much salt for the fresh-water species to live in it, 
and too little for the marine, and must have been subject to 
great fluctuations in freshness by the influx of water in wet 
seasons, and its evaporation in dry, to exclude species that can 
live in brackish water.” From the advanced state of erosion 
of the Grand Gulf group under its cover of drift (pp. 20, 21) 
Hopkins concludes that at least during the Pliocene time this 
group must have been dry land. On p. 18 Professor Hopkins 
says: “A rather sharp series of escarpments marks the northern 
boundary of the Grand Gulf.’ These are perhaps old shore- 
lines. 

Professor Hilgard determined a certain portion of Louisiana 
territory in Landry parish within 70 miles of the Gulf coast at 
first as Grand Gulf, then as Cretaceous.* In another article t 
he says: “While the Vicksburg rocks show at all long expo- 
sures a distinct southward dip of some three to five degrees, 
the position of the Grand Gulf strata can rarely be shown to be 
otherwise than nearly or quite horizontal on the average; 
although in many cases faults or subsidences have caused them 
to dip, sometimes quite steeply, in almost any direction.” Why 
have these “ Miocene or Post-miocene” disturbances left the 
Eocene strata undisturbed ? 

_ Interesting as it would be to discuss more fully the Grand 
Gulf and Eolignitic, brevity again obliges me to turn to Pro- 
fessor Smith and Mr. Aidrich. I myself described limestone 
in the profile of Claiborne above the proper Claibornian, stratum 
“e,” Therefore Professor Smith might have omitted every- 
thing by which he attemps to show the same thing, that is, that 
this stratum is sometimes overlaid by limestone. His article 
and the corresponding part in that of Mr. Aldrich, however, 
attempt to show, moreover, that Orbitoides and MSpondylus 
dumosus occur above “e.” Professor Smith as well as Mr. 
Aldrich believe that they have proved this beyond doubt. 
While still questioning it, I will here not dispute it. It follows 
that no conclusion can be made either from Orbitotdes or from 
Spondylus dumosus, as they occur above as well as below 
stratum “e,” I fail, however, to find anything in Professor 
Smith’s article that proves the fauna in Jackson or Vicksburg 
in Mississippi to be more recent than that in the stratum “e” 
in Claiborne in Alabama, and hence say nothing further on this 
point. 

As to three charges made against me I add a few words: 
I indicated some words in a quotation from Lyell by ...., 
by dots. Professor Smith says that I thus carefully omitted 
the proof of Lyell. I carefully scrutinized these words before 


* See this Journal, Nov., 1869, p. 343. + This Journal, July, 1881, p. 58. 
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using dots, and dotted them because if they had been cited, it 
would have been necessary to show the reader that they did 
not prove anything at all. I should have been obliged to show 
how Lyell fails to give the proof of this statement here or after- 
wards, how no author in the following literature proves this 
statement about this locality, and how Tuomey, a good ob- 
server, knowing the strata of Alabama better than anybody 
before him and accepting all conclusions of Lyell, flatly con- 
tradicts this statement by saying: “It must be recollected that 
the Claiborne fossiliferous bed is nowhere in absolute juxtapo- 
sition with the overlying Orbitoides limestone,” which words I 
cited afterwards (p. 64). 

On page 273, Professor Smith says that Udid not quote an 
article of Hale; and Mr. Aldrich also refers (p. 306) to the 
same apparent neglect. As I mention Mr. Hale’s name on 
page 69, in the fourth line, it was sufficiently manifest that I 
knew of his published paper, and since I say that I do not 
attempt to review the whole literature, they should have 
inferred that I found nothing of sufficient importance in Mr. 
Hale’s article to require a further mention. As attention has 
thus been drawn to Mr. Hale’s article, I will here state that, 
although it is not directly connected with our subject, one fact 
which he mentions is of the highest interest and has impressed 
me for a long time. On page 357 and 358 he speaks of a ter- 
restrial vertebrate fauna, found as far as I can understand him, 
in the proper Claibornian stratum. A cranium from this fauna 
in his cabinet he compares with Glyptodon. I have not found 
anything about this in the rest of the literature. Can anyone 
give information about this very remarkable fauna and tell 
where the specimens are? 

One of my main purposes in Claiborne was to keep the fossils 
of the different strata separate from each other. Therefore 
the suggestion of Professor Smith, that my specimen of Orbi- 
toides in “8” (and in “e”) and Conrad’s Spondylus dumosus might 
have been washed down from the higher strata above, is not 
very flattering either to me or to Conrad. Conrad says, that 
he found his specimen attached to an oyster in the resp. 
stratum. So this oyster must have been washed down also. 
But I fail to see @ priori, why Professor Smith suggests this 
possibility. As yet no observer has found a single specimen 
of these two species in the strata above “e” in the Claiborne 
profile. Therefore, as far as we know from observations, they 
do not occur there. How, then, could they be washed down? 
As for Spondylus dumosus, moreover, Mr. Aldrich states (p. 
305) that he has “lately found it at Hatchitigbee bluff, 25 feet 
beneath the buhrstone,” that is still lower beneath the proper 
Claibornian than Conrad found it. 
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Mr. Aldrich says, p. 303: “Now if Dr. Meyer’s theory is 
correct we should find underneath the Claiborne beds the 
Jackson and the Vicksburg formations.” 

He then proceeds to show that several hundred feet of 
marine Tertiary occur beneath the Claibornian, while no one 
has demonstrated the existence of such strata below the Vicks- 
burgian. Does now Mr. Aldrich expect that all those species 
which lived during the Vicksburgian era at Vicksburg and 
these alone lived also at every place i in Alabama? I explained 
that the fauna of Wood’s Bluff, a locality far below the Clai- 
bornian, contains entirely new forms or # fossils, which two 
classes do not indicate an age. It contains also a few Vicks- 
burgian (one Jacksonian) 0¢ fossils.* This is as much as we 
can expect according to my theory, and I gave this as my 
“reason 6.” Mr. Aldrich seems now to have the following 
opinion about the range of, for instance, that variety of Pleuro- 
toma terebralis, which Conrad calls P. cristata: this variety 
occurs in the lowest part of the whole Tertiary (Wood’s Bluff 
and lower); then follow 700 feet without it, then the whole 
Claibornian and the whole Jacksonian without it and at the top 
we find the same variety again in the Vicksburgian. While 
according to my theory this form occurs probably only in the 
Vicksburgian. Mr. Aldrich misunderstands my reasons 3 to 6 
so thoroughly that it is perhaps useless to explain them at 
length and to compare this explanation with what he says about 
them. Three points only may be mentioned. 

There may be two different opinions about the relation of 
the two varieties of a 7 fossil: 1. They have a common near 
ancestor. 2. They are connected. by direct descent. As all 
agree that the Vicksburgian, Jacksonian and Claibornian was 
deposited in different times, I think that the second opinion is 
the best explanation. This—that this opinion is the most 
probable—is the theory advanced in the first part of this essay. 
Professor Smith calls this (p. 270): “inferences derived from 
what he thinks should have been the course of evolution.” He 
as well as Mr. Aldrich think now that I base my reasons 3 
to 5 upon this theory. Only reason 5 is based upon it. Mr. 
Aldrich says that the argument in reason 5 “ passes his under- 
standing.” This is not my fault, it is not my duty to explain 
to him the “ biogenetische Grundgesetz.” Reasons 8 and 4 
are general methods, independent of direct or indirect descent. 
In reason 7 I cite the observation of an author and say what 
conclusions I make from them. Mr. Aldrich need not accept 
my conclusions if he thinks they are wrong, but he has no 


* Mr, Aldrich’s mention of Natica Mississippiensis Conr. from Wood's Bluff (p 
308 corroborates Professor Heilprin’s determination of this Vicksburgian fossil. 
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right to say: “Here Dr. Meyer is guilty of assuming a paral- 
lelism which he has not seen.” On p. 305 he says: “if they 
are below this then Dr. Meyer has to sandwich in between 
Claiborne and Jackson the whole of the Buhrstone formation.” 
Mr. Aldrich misunderstands me again. I do not and I need 
not accept such a theory of “sandwiches” of several hundred 
feet thickness, as Hilgard is obliged to do and Mr. Aldrich 
must do with him, if “he wishes to maintain the old theory. 
To avoid further misunderstandings I give here a table of the 
strata in Mississippi and Alabama. As far as the Red Bluff is 
concerned, [ accevt Hilgard’s determination (I, pp. 135, 136), as 
this is apparently corroborated by my own observations on 
fossils. 

MIss. ALA. 


Olaibornian. Enterprise ? The Claiborne profile. 


Jacksonian Jackson, 
. s Branch). Buhrstone, ete. 


Red Bluff. 
Higher Vicksburgian. |Wood’s Bluff and strata 
Vicksburgian. Middle Vicksburgian. below. 
Lower Vicksburgian. 
| 


Grand Gulf =? Eolignitic. 


Art. LIV.—The Condensing Hygrometer and the Psychrometer ; 
by Ugnry A. Hazen. 


[Read before the Washington Philosophical Society, Oct. 24, 1885.] 


Muc# has been written and said against the use of a condens-. 
ing hygrometer for determining accurately the moisture contents 
of theair. The following is a recent example: Mr. R. Strachan 
of England, writes as follows to Symons’s Meteorological Maga- 
zine for June, 1885: “A condensing hygrometer, whether 
Daniell’s, Regnault’s, Dines’s or Alluard’s s, has the thermometer’s 
bulb immersed in a cooling medium, and one surface of the 
dew plate is also in contact ‘with the cooling medium, but the 
surface upon which the dew is formed is cooled by conduction 
and is exposed to the air which may be many degrees, 50 or 
60, or more, warmer. In these circumstances, when dew ap- 
pears, the thermometer must be colder than the outside of the 
place. When the dew disappears the thermometer cannot have 
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received the same addition of heat as the outer surface of the 
plate.” There seems to be a slight misconception by the writer 
of the above as to the amount of the effect under these con- 
ditions. It is an undoubted fact that in the hands of an un- 
skilled observer the results will be exceedingly faulty, but if 
due attention be paid to the elimination of errors, a fairly con- 
stant determination of the dew-point may be made again and 
again and under widely differing conditions. 

The psychrometer has received even greater condemnation 
than the instrument just alluded to. The following is quoted 
from Symons’s Magazine for May, mys p. 56, and is an extract 
from a letter by Mr. Dines: “‘ We have for many years past relied 
almost exclusively on the indications of dry and wet-bulb ther- 
mometers to give relative humidity ; it is now admitted that ‘all 
deductions from these are open to doubt.’ I should go further 
than this and say that they ought not any longer to be used for 
that purpose. It is only too true to say that, out of the mass 
of observations which has been accumulating for the last few 
years, we have no data upon which we can rely to ascertain to 
what degree of humidity the air attains in this country, and 
which is of far more importance, to compare the dryness of the 
air at one place with that at another; even at times when both 
thermometers read alike it does not follow that the air is satu 
rated with vapor, or in other words that its relative humidity 
is 100 per cent. Objections have been made to the form 
in which the figures composing a table of relative humidity are 
given, but this is as nothing when compared with the manner 
in which those figures are obtained. Ishould be sorry to say 
one word against ; the use of the dry and wet thermometers, but 
instances by the thousand show plainly that they are not fitted 
to give the dew-point temperature, and it is to the persistent 
use of them for this purpose, that Mason’s Hygrometer, one of 
the most simple and useful of all meteorological instruments, has 
been brought into discredit.” Here again there is great mis- 
understanding ; it is granted that, as ordinarily observed, the 
psychrometer, in a very close shelter or on the north side of a 
building where there is no ventilation, will give exceedingly 
unsatisfactory results, but that is not the fault of the instrument. 
It is hoped to show that with proper care the indications of the 
psychrometer may be made very accurate, and, what is more 
important, may be made nearly invariable, i. e., so that constant 
results may be had under the same conditions. Unfavorable 
criticisms like the above might be quoted sufficiently numerous 
to fill a small volume. 

It would seem that, if a nearly uniform law can be estab- 
lished between the indications of these two instruments, under 
all conditions of temperature, dryness, motion and other con- 
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ditions of the air, certainly we can depend upon the indications 
of each by itself at all times. It is the object of this paper to 
indicate a practical method of using these instruments, to con- 
tribute toward the establishment of a law controlling them, 
and to show what accuracy may be attained by either of them. 
The importance of a practical discussion of this question will 
be readily recognized. In many instances weeks and even 
months have been spent in an endeavor to obtain satisfactory 
comparisons. A most significant sign of the present state of 
the problem is to be found in the fact that the International 
Meteorological Committee which has in charge the duty of com- 
puting meteorological tables have abandoned the project of pre- 
paring tables for the psychrometer. When we add to this the 
fact that large sums have been expended in preparing and 
printing the existing tables, which are so discordant among 
themselves, the necessity of a further investigation becomes 
very apparent. 
The Condensing Hygrometer. 


One instrument of this class, that of Mr. Dines, is very sim- 
ple in construction and not very expensive. In this, cold water 
or melting ice is employed as a cooling agent, the dew being 
deposited on a plate of black glass, underneath which the cool- 
ing liquid passes, the temperature being indicated by a ther- 


mometer near the plate. There are serious objections to this 
instrument for accurate work. The presence of so much water 
in the neighborhood of the plate vitiates the result; witha 
properly arranged Alluard apparatus, shortly to be described, 
the harmful effects from an open bottle of water on the same 
table may be easily recognized. Moreover, this instrument 
cannot be used at temperatures of the dew point below 35°. 
There is little doubt but that a properly ventilated psyctiro- 
meter will give much more accurate results for moisture con- 
tents of the air than can be hoped for with this instrument. 
Another instrument of this class is the Alluard form of Reg- 
nault’s hygrometer. In this the usual cylindrical silver cup 
gives place to a gilded prismatic box. The usual tubes, one 
running to the bottom and the other from the top, are supple- 
mented by a third running to the top and terminating on the 
outside in a little funnel by which the box may be conveniently 
filled with the cooling fluid. Of the latter, both ether and 
rhigolene were tried aud preference given to the rhigolene. 
This may be evaporated more readily, the residuum left after 
evaporating a large quantity is by no means as great or as 
harmful in stopping farther evaporation as is the case with 
ether; finally, it has no affinity for moisture. This latter point 
is important; in one instance, an operator with ether continu- 
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ally complained that his fluid congealed at low temperatures; in 
this case it was not the ether at all, but the moisture taken up 
by it, that produced the effect. In using. rhigolene it is only 
necessary to empty the box after evaporating a half pint or so; 
no objectionable deposit is left in the box. The thermometer 
is held in position by a cork at the top; the cork should be so 
bored that the thermometer may be brought very near the 
plate. This plate on which the dew is deposited is brass, plated 
with gold, and has many advantages over the earlier cylinder 
of silver. Dew is much more easily detected, the plate is easier 
to clean, and fumes of the evaporating liquid do not affect the 
appearance of dew. The writer found the latter an important 
matter; it was impossible to keep the silver in a satisfactory 
condition for a large number of observations. To guard against 
fumes from the evaporated liquid, if in a room, the outlet 
pipe should be carried to the outside air, and in the open 
air, the same tube should be placed to the leeward of the 
instrument. 

Before entering upon the use of this instrument it is essential 
to carefully investigate the errors which are likely to occur. 
The effect of accidental errors may be practically eliminated by 
multiplying the observations, but there is a class of constant 
errors which cannot be thus treated. These may be divided 
into two classes: Ist, those that may best be investigated by 
experiments upon a single instrument; and 2d, those which can 
be completely determined only by the use of two or more 
instruments. Under the first class the following questions need 
an answer. 

Question 1. What is the effect of using different depths of 
liquid? 

Answer. It is only necessary that the instrument be com- 
pletely immersed. Experiments in which the instrument was 
first pushed to the bottom of the box and then pulled to the 
top of the liquid showed no appreciable difference. 

Q. 2. What should be the position of the inlet tube as re- 
gards the thermometer and the plate when dew is observed ? 

A. The inlet tube should be carefully arranged at the back 
of the box, leaving as much space as possible between it and 
the thermometer. 

Q. 8. What should be the position of the thermometer? 

A. It should be as near the plate as possible. 

Q. 4. Does the rapidity of flow of air into the liquid need 
attention ? 

To answer this question, which has also been regarded as an 
important one by others, a test tube was arranged with two 
thermometers placed on opposite sides and as far apart as possi- 
ble, the inlet tube being passed down very near one of these. 
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On evaporating the liquid very slowly it was seen that the 
bubbles arose very near the thermometer that was close by, and 
there was at first a uniform indication by this of ‘3° lower tem- 
perature than by the other. As the liquid lost its temperature 
and became much cooler than the air it was found necessary to 
force in the air much more rapidly in order to continue the 
cooling process; after a time the two thermometers indicated 
the same temperature and then the one nearer the inlet tube 
began to read higher than the other and so continued through- 
out the experiment, reading half a degree higher for some time. 
The explanation seems very simple; at first the slowly flowing 
air only agitated the liquid near its thermometer and hence it 
caused a lower reading, afterward the air relatively much 
warmer, flowing more rapidly through the liquid was not en- 
tirely cooled to its temperature and hence caused a too high 
reading of the near thermometer. We may conclude then, that, 
under both slow and rapid air motion, the thermometer near 
the plate will not be affected very differently from the plate itself. 

Under the second division we seek for answers to the follow- 
ing questions. 1st. What effect does the thickness and mate- 
rial of the plate have? 2d. Are there any appreciable differences 
in the hygrometric properties of plates? 38d. Is there any dif- 
ference in the ease of detection of the dew, etc.? I have not 
had access to apparatus by which to settle these questions, but 
they may be partly answered by using a single instrument. 
As quoted above from Mr. Strachan, the thickness of the plate 
would seem the most important source of error. ‘The follow- 
ing partial answer to the objection is given. It does not seem 
probable that the cnside of the plate would have precisely the 
temperature of the thermometer, but theory would indicate that 
there would be a gradual diminution of temperature from the 
outside of the plate to a point inside the liquid, and this would 
be greater the lower the temperature of the air, as compared 
with that of the dew point. For testing this question we have 
the following methods. lst. We may compare results obtained 
with a small difference between the air and the dew-point, at 
which time there would be slight diminution of the tempera- 
ture of the liquid below that of the front of the plate, with 
results obtained under just the opposite conditions and which 
ought to indicate the greater diminution. Such comparison 
shows an appreciable difference, but this is in precisely the 
opposite direction from that indicated by theory, i. e., with a 
small difference between the dew-point and the air, the former 
is lower, as compared with the air, than with a large difference. 

2d. We may lower the temperature rapidly at one time and 
slowly at another; if we have the same result in both cases we 
can assume that the effect of the thickness of the plate is inap- 
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preciable. It is easy to see this, suppose the temperature of 
the liquid be lowered °1° per second, and there is a large retard- 
ation in the diminution of the outside temperature, or, which is 
the same thing, the outside temperature is higher because of 
the air being 40° above the liquid ; in such case the thermome- 
ter, we will say, will have a temperature ‘1° lower than the 
dew-point, or in other words it takes 1 second for the tempera- 
ture of the liquid to reach the outside of the plate. Now if we 
lower the temperature at the rate of ‘05° per second then the 
inside temperature will be -05° lower than the outside approx- 
imately. If now we consider the dew-point constant during 
the experiment, we shall have with the rapid fall an indicated 
dew-point ‘05° dower than with the other. A long series of 
trials have shown the difference in the two methods inappre- 
ciable. It should be borne in mind that whatever be the 
amount of the effect due to the thickness of the plate, the ten- 
dency will always be toward a too low dew-point. A method 
of testing this question which would seem to be free from many 
of the objections that may be raised against those already pro- 
posed is the following, lack of time and funds have prevented 
carrying out the plan. We may arrange a plate with two or 
even three different thicknesses of metal. Suppose such a 
plate have thicknesses for each third of its width of ‘01’, 02”, 
704” and it be cooled down gradually; we would expect dew 
first on the thinnest and last on the thickest, and the difference 
in temperature as the dew appeared on each could be readily 
noted. 

A second source of error may be due to a difference in the 
hygrometric properties of plates. It is readily seen that if there 
be such a difference it would be rather a difficult matter to set- 
tle which should be taken as the standard, though it would 
seem that, so far as this one thing is considered, that plate 
which gave the lowest dew-point would be the best. No ex- 
periments have yet been made to settle this point. It would 
require observations, from two trained men, at the same time. 
It may be said, however, that this consideration is far out- 
weighed by others relating to the cleaning of the plate, 
detection of dew, etc. It is a very difficult matter to clean the 
plate properly ; the best method would seem to be by using a 
mixture of dilute ammonia and rouge as a wash, applying with 
silk, thoroughly drying and wiping it off by rubbing; this 
process gives a most beautiful surface for the dew. Quickness 
of detection of dew can orly be obtained by practice. No 
fixed rules can be laid down for arranging the light, the posi- 
tion of the eye, etc. It is necessary to cut off all reflections 
from light-colored objects ; this may best be done by placing a 
black cloth in front of the apparatus. A light breeze is an ad- 
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vantage in the detection of dew, and in still air this should be 

raised by a fan. If there is a high wind it will be necessary to 

put the apparatus in a box, having one of its vertical sides 
removed, this open side should be placed to the leeward so 
that the wind will be cut off from the plate. 

When in good condition this apparatus works very nicely 
and seems to follow fluctuations in the dew-point very closely. 
The following are taken from a number of records illustrating 
this point. 

Fluctuations of the dew-point. 

Deerfield, Mass., Oakland, Md., 

Nov. 14, 1884. Mar. 25, 1885. Mar. 26. 
11°6 6 22 22°7 19°4 
11°4 ‘ 23°0 
10°0 20°7 
10°2 | 
10°4 21°6 

9°4 22°2 
10°0 21°2 

9°8 20°2 

9°1 

9°6 
10°3 
11°0 


CO 


bu 


These dew-points were determined one after the other as 
rapidly as possible, the interval beirg not more than 15 seconds 
between each reading. There seems to be an uniform change 
in these readings, sometimes the dew-point increases and then 
diminishes; as all the conditions were constant during each set, 
it would seem that we have represented an actual fluctuation in 
the moisture contents of the air. 

Still another form of this apparatus is that devised by Crova. 
The essential characteristic of this is the deposition of dew on 
the inside of a hollow, horizontal! cylinder, the outside of which 
is cooled in the usual way. The dew is detected by looking 
through an eye-piece at one end of the cylinder, and the ap- 
pearance is said to be highly satisfactory. A most serious 
objection to this form is the extreme difficulty of properly 
cleaning and polishing the inside of the cylinder ; another is the 
impossibility of attaining very accurately the temperature of 
the surface on which the deposition takes place. Some remark- 
able results have been obtained with this apparatus and have 
been published in the Zeitschrift ftir Meteorologie, 1884, p. 46. 
In the following table there are given : Ist, the result out of each 
set of three which showed the greatest difference between Reg- 
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nault and Crova; 2d, the mean of each set of three, and the 
mean of all three sets. The value of A, in the psychrometric 
formula (soon to be described) «=/—A(t-t’)Sh, has been as- 
sumed as ‘00080 for the observations with the Regnault appa- 
ratus and the corresponding value with the Crova instrument 
has been computed. 


Comparison of Regnault and Crova. 


Dew-point observed. 


No. of Dry Wet Value of A. 
Obs. observed computed Regn. rova. Regn. Cc 


rova. 

‘00080 “00067 
‘00080 *00067 
‘00080 ‘00059 
‘00080 00073 
‘00080 ‘00073 
“00080 *00063 
‘00080 "00069 


an 

Or o> or cr 
© 


Or 


Oo 9 


NS, 
~I 


These results are extraordinary, and are probably due in large 
measure to an improper condition of instruments rather than to 
an actual difference in their normal indications. Certainly differ- 
ences greater than ‘5° F’. ought not to occur in a properly observed 
Regnault apparatus, while these coinparisons show an extreme 
range in the differences between the two instruments of 2°°9. 


I have dwelt at length on these results as they show clearly 
some of the difficulties to be met with in comparisons of this 
kind. I add a remarkable comment by a prominent writer, on 
the original observations. “In the observations given by 
Crova we find, as was to be expected, that Regnault’s apparatus 
gives dew-points too low by as much as 1°°6 C.” 


The Psychrometer. 


As is well known, this consists of two thermometers; one of 
them, the wet, has a muslin over the bulb, which is kept con- 
tinually moistened by a wick attached above the bulb and 
dipping in a cup of water, and measures the temperature of 
evaporation ; the other is dry and indicates the air temperature. 
The amount of moisture makes but little difference ; Regnault 
found that if water dripped slowly from the bulb, he still 
obtained accordant results; this, however, was in still air. 
Since the wet bulb may at times stand 20° below the dry, it 
might be supposed that the stem of the thermometer immedi- 
ately above the bulb would tend to raise the temperature. 
This effect is very slight, amounting in the case of a spherical 
bulb to ‘3° when the air is perfectly still. The muslin should 
be very thin and may be made to fit a cylindrical bulb very 
tightly, if a piece the right size is first immersed in water and 
then put on the bulb, a string being tied upon it just above 


1 44°] 16°9 
l 46°9 49°6 
56°7 59°2 
6 42°7 44°2 
; 4 48°0 419°2 
6 : 57°0 59°1 
16 ‘0 49°4 §1°2 
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and below the bulb. The water used should be rainwater, if 
possible. In the winter season, or when the wet bulb tempera- 
ture is below freezing, great care must be taken in coating the 
bulb with a uniform layer of ice. To do this properly, it is 
necessary, whenever it is found that the air temperature is 
going below freezing, to take the wick out of the cup and 
hang the free end over the support behind; it should not be 
taken off the thermometer. If this wick becomes stiffened 
with ice before it has been taken out of the cup and cannot be 
bent, the whole, including bulb, cup and wick, must be im- 
mersed in luke-warm water, lifted up from beneath, till the 
wick is sufficiently pliable to permit properly adjusting as 
above. To wet the bulb, keep the cup of water as near 82° as 
possible and 10 to 25 minutes before the observation, if there 
is no artificial ventilation, lift the cup up from beneath and 
wholly immerse the bulb; in withdrawing the cup, wait a 
moment after the bulb is exposed and touch the drop that will 
be hanging from it, with the edge of the cup. If there is a 
high wind, two or three coats at once may be needed to obtain 
a good result. A mass of ice should not be allowed to accum- 
ulate on the stem or about the bulb, but it should be melted 
off and a uniform coat applied. No brass scale or protector 
should ever be allowed within 1°5 inches of the wet bulb. 
This scale has the temperature of the air, and if the muslin or 
wick touch the scale its temperature will be conducted to the 
bulb, thus giving too high a reading. If the muslin becomes 
brown or covered with dust it should be replaced by clean; 
this may need to be done once a month in some places. 
Frequently the muslin will be found rather firmly fastened to 
the bulb by the formation of a lime-like substance; in such 
case, the bulb may be cleaned by using a bath of dilute muri- 
atic acid. 

When the temperature reaches about 20° there seems to be 
a peculiar effect produced which causes the indicated tempera- 
ture to be too high and which increases as the temperature 
falls. This may be due to a contraction of the ice-film or coat- 
ing; at 0° the effect amounts to nearly 5°, but after that point 
is reached the ice seems to partly give way, as the contraction 
seldom goes beyond 5°. Experiments have been made by 
immersing dry and ice-covered bulb thermometers in a bath 
of mercury and also in disulphide of carbon with identical 
results. As long as the temperature was lowered or remained 
stationary, even down to —20°, there was still a marked effect 
observed, but the moment the temperature began rising, possi- 
bly because the ice expanded so much more rapidly than the 
glass, the two thermometers began to approach each other and 
quickly agreed. The above explanation seems extraordinary 
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and it may be necessary to seek another. It may be that at 
low temperatures the ice refuses to conduct the very last part 
of the heat from the bulb; however, this explanation does not 
answer when the temperature begins rising, as in that case the 
ice-covered bulb ought to again lag and be slightly cooler than 
the liquid. 

The writer's attention was first called to this matter by the 
astonishingly high relative humidities reported from the north- 
western stations, whenever a high-pressure area with very low 
temperatures appeared. At such times the relative humidity is 
almost invariably reported at 100 per cent, and yet ordinarily 
these same high areas, with N.W. winds, frequently reduce the 
humidity 50 and even 60 per cent when they reach places 
toward the S.E. where the temperature is above 20°. Again, 

many observers have reported the ice-covered bulb reading 
higher than the dry on cold days, even when they had cor: 
rected thermometers and very high winds: it was thought that 
many times the trouble arose from a lack of ventilation and an 
improper coating of ice. Later experiments, however, with 
perfectly correct thermometers, most careful ice-coats, good 
ventilation and a nearly saturated air at temperatures down to 
0° have repeatedly confirmed these abnormal results, showing 
in one instance the iced bulb ‘5° higher than the dry. When 
we consider that at —20° a difference of 5° between dry and 
wet amounts to 86 per cent in the deduced relative humidity, 
the great importance of a thorough investigation of this point 
becomes very apparent. We must know the amount of this 
contraction with different coatings of ice and at different tem- 
peratures ; knowing these facts, we may apply a correction to 
the wet bulb: reading before using it for computing the moist- 
ure content of the air. The best method of testing the question 
would seem to be by a rigid series of comparisons at very low 
temperatures between the ice-covered bulb and a condensing 
hygrometer. 

In the use of the psychrometer for making the best observa- 
tions the most important consideration is that of a thorough 
ventilation, and this is especially to be attended to if readings 
are to be made in a room or very still air. Out of doors, if 
there is a good air circulation about the wet bulb, artificial ven- 
tilation is not needed in the summer, but with an ice-covered 
bulb the action is so sluggish that it is very convenient to have 
a movable fan for increasing the air circulation and expediting 
the observation. The most convenient method of ventilating 
the wet bulb is by swinging in a circle of some two feet radius. 
This method seems to have been first adopted by Saussure at 
the end of the last century ; he employed a swung wet bulb for 
obtaining the temperature of evaporation but did not join with 
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it a thermometer for obtaining the air temperature at the same 
time, the latter being an important consideration. Most careful 
experiments have been made looking to the determination of 
all the errors to which this sling psychrometer may be supposed 
to be subject. At the greatest velocities attainable by hand, 
no harmful effects have ever been noted from friction with the 
air or from expansion of the bulb through the centrifugal action 
of the mercury column. Any convenient velocity may be 
used; about four meters per second, ten miles per hour, was 
found satisfactory. The results were precisely similar at all 
velocities from two to ten meters per second, great care being 
taken in wetting the bulb uniformly during the entire time of 
swinging, and also continually changing the plane in which the 
bulb was swung. Repeated trials in a room have shown that 
an accuracy of a tenth of a degree may readily be attained with 
this device in one minute. In the open air it is necessary to 
swing out of sunshine and in a moderate shade only, if the air 
temperature is desired. It has been thought by some that at 
night with a clear sky, radiation from the bulbs into space is 
harmful, but experiment shows that the amount of this radia- 
tion from bulbs suspended in a still air is very slight, and the 
rapid motion entirely annuls any evil effect. For the best re- 
sults it is essential that the sling wet bulb should be continu- 
ously moistened. ‘T'o do this properly requires some skill and 
constant watchfulness. The muslin should be carried up the 
thermometer stem about an inch, and to the latter there should 
be fastened a tube of glass drawn out toa point. The point 
should be placed just at the top of the muslin, or at least one 
inch from the bulb, otherwise its heat imparted to the water 
will tend to raise the temperature. A string inserted in this 
tube may be pressed down or pulled out according as the air is 
moist or dry, the intention being to keep the muslin constantly 
and uniformly moistened. 


Comparisons. 


The investigations of others have established a formula for 
comparing these instruments, which may be taken as a work- 
ing hypothesis, as follows, for temperatures above freezing : 


x= f — § (t—t’) Ah, in which 

«= the tension of vapor of saturated air at the dew-point temp. 
J= the tension of vapor of saturated air at the wet-bulb temp. 
t= air temperature. 

h= air pressure in inches of mercury. 
A= a constant to be determined. 


For temperatures below 32°, it has been thought by some 
even to the present time, from theoretical considerations, that 
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the evaporation from ice is different from that from water, and 
hence the value of A must change suddenly at 32°. If there 
be such a change allowed for, the distinction should be between 
water and ice and not above or below 32°, for frequently the 
wet bulb may be lowered to below 26° without the formation 
of ice. This is an important problem, and has been practically 
solved in various ways. In March, 1884, the writer, with the 
assistance of Mr. Fassig, performed some experiments in a room 
with the temperature just below freezing. It was found possi- 
ble to have two wet bulbs in operation at the same time as 
sling thermometers, the one being covered with water and the 
other with ice. The difference between the two was practically 
inappreciable The results in detail may be found in the Amer- 
ican Meteorological Journal for June, 1884. Later comparisons 
between a condensing hygrometer, water- and ice-covered 
bulbs confirmed the above conclusion. The results of: these 

may be found in the journal just quoted, for February, 1885. 
Even before that time somew hat the same conclusion had been 
arrived at in Kurope, though the experiments here were entirely 
independent of those. 

Value of A. 

Having given the dew-point, ¢, ’ and h, we can obtain the 
constant of the formula. ‘ie ’ enters the formula twice, it has 
by far the greatest influence and it is partly because it has 
been found impossible to obtain an invariable reading of ¢’ that 
so many differing values of A, have been obtained; a few 
examples will suffice. 

In still air Regnault found A= ‘00128; in the open air 
00074: Doyere with the sling psychrometer in 1855 from a 
very few observations in hot ‘weather found ‘000687 ; Swory- 
kin, with fair ventilation :000725; Blanford 000827 ; Angot 
from over 3,000 observations ‘000851; Chistoni ‘000851. The 
latter three results are probably without any uniform ventilation. 
The first comparisons by the writer were made in Feb. 1883, 
with a bellows for a ventilator of the dry and wet bulbs; these 
results were published in Science, June 8, 1883. A longer series 
of experiments were instituted in October, 1884. From 700 
sets of observations, both indoors and out, with high and low 
temperatures, and with large and small differences between ¢ 
and 7’, avalue of A was obtained at ‘00068 and upon this value 
was computed the table for relative humidity to be found at 
the end of this paper. The value of A that has been adopted 
may seem rather small, nevertheless, it agrees exactly with that 
adopted by Regnault for temperatures below freezing, so that 
no change is made in the table below that point. This value 
depends upon the separate determination of three quantities, 
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each of which has usually had great uncertainties entering into 
it. It is believed that the errors entering into ¢ and ¢’- have 
been reduced for each individual observation to less than ‘1°. It 
is surprising to see how swing after swing may be made with 
the sling psychrometer resulting in absolutely no change in the 
readings. The same cannot be said, however, regarding the 
determination of the dew-poiut; in this errors will creep in on 
different days of ‘3°, and in consequence the value of A may be 
changed slightly. When there is a small difference between ¢ and 
’ there is great difficulty in getting uniform results, but when 
(¢—?’) is small a larger difference from the mean in A produces 
a much smaller effect upon the deduced moisture content than 
when (t—?’) is large. With (¢—¢’) equal to or greater than 15° 
there is no difficulty in getting A within two of the fifth place 
again and again and on different days. The vapor tensions 
employed in computing the table have been taken as recently 
computed by Broche from Regnault’s observations. 

One of the more interesting questions which arises in connec- 
tion with the formula is the effect of hight above sea upon the 
relation between the dp:t, and ?’. Glaisher, after bringing 
together many thousands of comparisons between a Daniel’s 
hygrometer and the psychrometer, at various hights in India and 
elsewhere, decided that hight had no appreciable effect upon 
the deductions to be made with the psychrometer. Although 
these observations were made without any uniform ventilation 
for the psychrometer and cannot be regarded as giving absolute 
results at either sea level or on mountain tops, yet it would 
seem as though they were of sufficient accuracy to enable rela~ 
tive comparisons so far as the question of hight comes in, i. e., 
if the same instruments observed in precisely the same way at 
two hights give the same results, we may infer that there is no 
difference in the relations of the quantities measured, although 
large errors may occur at both higits. The question of a pos- 
sibly better ventilation at the higher station need not be con- 
sidered, as this would have tended to lower the wet-bulb read- 
ing and would have been in exactly the direction of theory at 
high stations. The exposures and amount of moisture at the 
two hights would have a slight influence, but in a long series 
of observations there would be an elimination of these effects. 
Dr. Pernter has published a series of observations with a ven- 
tilated psychrometer,* and Regnault’s condensing hygrometer 
at a barometric pressure of about 600™. These observations 
gave a mean value of A as ‘001042; while the value of A at 
sea level adopted by Dr. Pernter is ‘000843. If we multiply 

* This psychrometer was in a ventilated screen of Prof. Wild’s form, but 


Prof. Wild thinks that the screen used was his earlier form with a clock-work 
ventilator, which did not give a very perfect ventilation. 
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the first of these by 600 and the second by 750, the ap- 
proximate air pressure at the two hights, we obtain °625 and 
632 respectively, showing that Ah was nearly constant and 
that the relations to each other of the other three quantities are 
practically the same at all altitudes. These observations, how- 
ever, were not sufficiently numerous and were not made with 
a psychrometer well enough ventilated to give satisfactory 
results. 

In order to test the question a week was spent, in March, 
1885, at Oakland, Md., at a hight of 2,800 feet above sea level 
and where the pressure was about 27’. A series of compari- 
sons at this point made with the identical instruments and under 
precisely the same conditions as those previously made at sea 
level gave a value for Ah of ‘0197, while the sea level value was 
0204. If we assume h as 80” in both these cases, we shall have 
A 000657 and :000680. ‘The temperatures employed at Oakland 
ranged from 102° to 14°, and with the former the dewpoint was 
48° lower than theair. These observations were not sufficiently 
extended to give an absolute value for Ah, but the relative 
comparisons may be regarded as approximately accurate. Any 
one acquainted with the use of these instruments will recognize 
the very small margin there is in the two values above. The 
difference in the computed humidity from either of the values 
will be nearly inappreciable. Moreover, whatever may be the 
absolute relation between the dp: ¢ and ¢’ under different pres- 
sures, none but the most refined observations can by any possi- 
bility detect it, and so far as ordinary observations are con- 
cerned no account need be taken of this difference up to 3,000 
feet. This is especially apparent when we consider the extreme 
difficulty under the most satisfactory conditions of obtaining 
even an approximate value of the wet and dry temperatures, 
and it should be borne in mind that these difficulties are not 
due, for the most part, to accidental errors which may be aver- 
aged out by multiplying the observations, but are caused by 
constant errors, such as imperfect ventilation, too high temper- 
ature through the day, and too low just after sunrise for an hour 
or two, etc. The question of applying a correction for eleva- 
tion to the indications of a psychrometer depends largely upon 
the practical benefit to be derived. No such correction is 
needed in order to make intercomparisons at high stations, but it 
may be argued that it is needed in order to obtain, first, a com- 
parison between a high station and a neighboring lower one, 
and second, to obtain the diminution in mcisture contents at any 
time or during any season between sea level and the upper 
atmosphere that is passing » high station. To these arguments 
it may be answered, first, we do not know the variations of 
humidity in different strata so as to obtain a law of reduction 
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to sea level and make a comparison at all possible, and second, 
the conditions of moisture are so variable on mountain tops, 
so influenced by local surroundings and by currents of air laden 
with moisture condensed by the mountain side, so utterly dif- 
ferent from the conditions in the free air strata at the same 
hight, that no comparisons of any practical value can be made. 
These considerations tend to show that the use of a special 
table for stations up to 3,000 feet altitude is very questionable, 
and in the present stage of meteorology a refinement entirely un- 
necessary, especially for individual observations. The addi- 
tional labor and watchfulness needed in examining all records to 
see whether the table has been properly applied, and above all, 
the extreme annoyance resulting from an attempt at interpolat- 
ing for hight in a table, and the great danger of making errors 
in such interpolation, far outweighs any theoretical advantage 
to be gained, which, as has already been shown, is in itself very 
questionable. While the table accompanying this paper is 
applicable to the sling psychrometer, yet most careful compari- 
sons between the sling and a psychrometer in a fairly open 
shelter having a good exposure, have shown little or no differ- 
ence; this may easily be understood, since velocities of wind as 
low as two meters per second have given as good results as 
those five times as great. The table is applicable to all open 
shelters except those from windows and on walls; in such cases 
there should be used, if possible, some means for artificial 
ventilation. For all traveling parties and at all stations 
where the temperature is often below freezing, the sling 
psychrometer is on all accounts the best instrument for 
obtaining air humidity. 

The experiments for this paper were completed last spring, 
but it has been found impossible to study the great mass of 
data and properly prepare it for publication before this time. 
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% = vapor tension at dew-point temperature. 
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Art. LV.—A new form of Absorption Cell; by ARTHUR 
E. Bostwick. 


THE writer has devised and used the cell described below for 
the purpose of obtaining the absorption spectra of liquids which 
have but little selective absorption, and which would there- 
fore have to be used ordinarily in large quantities. 

The cell is a rectangular box about six inches long by three 
broad and three in height. The bottom and the two ends are 
of pine wood, covered with shellac, and the two sides are of 
ordinary looking-glass, cemented to the wood, so that the box 
is water-tight. The reflecting surface of the looking-glass is 
turned inward and at each of two diagonally opposite corners 
the amalgam is scraped away so as to make a vertical slit about 
two millimeters in width. ‘One of these is placed close to the 
spectroscope slit, and through the other a parallel beam of light 
is admitted. It is evident that the box may be so placed that 
the beam will be internally reflected in it a number of times, 
depending upon the angle between the two, and will finally 
pass menorsge the second slit into the spectroscope. The length 
of its path through the cell may therefore be varied indefinitely 
by turning the latter, and is ‘limited only by the decrease in 
intensity caused by general absorption—not only in the liquid, 
but also at each reflection. 

A solution of bichromate of potash, so weak that a test-tube 
full of it was of a barely perceptible yellow color and showed 
no absorption at all when held before the spectroscope slit, 
when placed in this cell, absorbed the whole upper end of the 
spectrum, the F line being scarcely visible. In this case sun- 
light was used, the beam being reflected six times, and having 
a ‘path whose length inside the cell was about two feet. With 
mirrors of polished metal the result might be even better, since 
the absorption in the glass would be eliminated. In this case 
however the number of liquids which could be used in the cell 
would be somewhat limited. 


Art. LVI.—Preliminary notice of Fossils in the Hudson River 
Slates of the Southern part of Orange Co., N. Y., and elsewhere ; 
by Netson H. Darron. 


IN a very detailed study, now nearly completed, of the for- 
mations other than Archean in central and eastern Orange 
Co., N. Y., fossils have been discovered in many new localities 


* This Journal, Sept., 1880, pp. 197, 198. 
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in several formations which have thrown much light upon the 
complicated stratigraphical structure of the district. An ac- 
count of the results of the investigation will soon be ready for 
publication, 

The principal paleontological discoveries are in continuation 
of those of Professor Dwight and Mr. Dale nearer Newburg, 
and the one to which attention is now called is the finding of 
Trenton and Hudson River fossils in the Hudson River (?) 
slates at several widely distant points. 

The first and most important is near Sugar Loaf village, 
twenty-one miles S.W. of Newburg, also at Walden on the 
banks of the Wallkill, eleven miles N.W. of Newburg, and at 
an intermediate point, Rock Tavern, ten miles west of Newburg. 
Two other probable localities are known, but have not as yet 
been sufficiently explored for description. 

Mather, in his final Report on the First District, 1843, p. 
369, states, in referring to the T'estacea of the Hudson River 
Group, “a few were observed ..... near the villages of 
Walden and Sugar Loaf,” but so far as I can determine this 
statement stands alone until now, when I can confirm and 
augment it. 

Near Sugar Loaf village mest of the fossiliferous beds lie to 
the west of the station, and at Bulmer’s Quarry a bed was 
discovered that yielded all the species found. Its thickness 
was about 40 mm.; it was composed almost entirely of fossils 
and fragments mixed with a soft red earthy matter and not 
-crossed by the very prominent cleavage planes of the enclosing 
slates ; other thinner beds of this material were found and a few 
indeterminable Crinoidal stems were observed in the rock on 
the more or less obscure bedding planes; no fucoid remains 
were recognized. The fossils were more or less decomposed 
and often contorted, but many specimens were beautifully dis- 
tinct. The following remains were identified and are given in 
the order of their abundance. 

Orthis pectinella H.; O. testudinaria ; O. plicatella H.; Lepicena 
sericea Sow.; Camerella hemiplicata H.; Strophomena alternata 
Cy.; Streptorhynchus planimbona or S. felifecta? H.; and a Tri- 
nucleus concentrica Eaton, was recognized by a portion of the 
border of'a cephalic shield. Several fragments were found which 
showed no specific character, especially a Chetetes, a Favosite, 
and crinoidal columns. 

Occasional beds bearing more or less distinct fossils were 
traced eastward from the above locality for several thousand 
feet, nearly to the Archean rocks of Sugar Leaf hill and dipping 
under them with a steep S.E. dip. 

At Rock Tavern, fossils were discovered in the shales ex- 
posed in the new railroad cut at points where alteration was 
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less, and the bedding planes more distinct. The remains found 
were of Leptena sericea and Orthis testudinaria in about equal 
proportions, generally greatly contorted and in various stages of 
distinctness. Theslates dip N. 80° W.>40°, and grade insensi- 
bly above and below into highly altered strata contorted and 
seamed in every direction, especially the underlying beds. This 
disturbed area is a local one, however, and much progress has 
been made in this district in tracing out the foldings of the 
slates. This fossiliferous bed is not far from the base of the 
formation, and is not intercalated in the other members by fold- 
ing in an overturned synclinal. " 

The fossils found near Walden were at the junction of beds 
of grauwacke and thin layers of fossil slates, exposed in the 
quarries below the bridge and elsewhere. Leptena sericea was 
quite abundant at one point, and Orthis testudinaria was asso- 
ciated but in less numbers, also O. pectinella and a fragment of 
Conularia probably Trentonensis. The fossils were finely pre- 
served and the subjacent rock contained numerous small nodules 
of soft, bituminous matter as noted by Horton in his Report to 
Professor Mather in 1839.* They are often 10 mm. in diameter. 
Several indistinct fucoid impressions appear on some of the 
layers but none were recognizable. 

The rocks dip southwestward at a moderate angle, and strati- 
graphic studies in this district make it appear probable that 
the fossiliferous beds are at a low horizon in the formation. 
Further details of the stratigre phic structure will be given in 
the paper before noted. 

In conclusion, I wish to acknowledge my indebtedness to 
Professor R. P. Whitfield for his kindness in determining the 
greater number of the species for me, and for his aid and advice 
at many times in the investigation. 


Art. LVII.—Report of the American Committee-delegates to the 
Berlin International Geological Congress, held Sept. 28th to Oct. 
3d, 1885; by Persiror FRAZER, D.Sc., Secretary. 


THE following report of the third session of the International 
Geological Congress in Berlin, was made from notes taken by the 
Secretary of the American committee for this session. These 
notes were afterwards written out in full, with the kind assistance 
of Professor Williams to whom the writer hereby expresses his 
sincere obligations. It will be remembered that the inception 
of this most important gathering was the action of a com- 


*3d Annual Report of Natural History Survey, p. 144. 
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mittee at the Buffalo meeting of the American Association for 
the Advancement of Science, in 1876, the year of the Centen- 
nial Exposition. This committee left the work of organizing 
the first Congress in the hands of a committee of geologists, 
who thereupon selected as the date of the first Congress the 
year 1878, or that of the French “ Exposition Universelle.” 
T'he first Congress was duly held, and was remarkable for 
nothing so much as the absence of any representatives of 
Germany. After settling some preliminary matters it was 
decided that the next sitting of the Congress should be held at 
Bologna, in 1881. 

This second session of the Congress was also held ; and by this 
time, the metheds of accomplishing the ends of unification in 
nomenclature and coloring having become better understood, it 
was determined to undertake to make a map of EHurope ona 
scale of -ypha07- A committee was appointed to take this 
in hand, and another to devise ways and means of making a 
consistent nomenclature for the science. 

The two committees met at Foix and Zurich during the four 
years that intervened between the Congress of Bologna and 
that of Berlin, and the work of the present Congress has been 
mainly the adoption of the propositions made at these meet- 
ings. At the meeting of the American Association for the 
Advancement of Science at Ann Arbor last summer, Professor 
H. S. Williams and Professor Persifor Frazer were added to 
the original committee, constituting the American delegation 
and actually represented at Berlin by Professors James Hall 
and J. S. Newberry. Professor. Brush, who was in Berlin at 
the time, was elected by the committee one of the members. 
The members of the American committee present at the time 
of the opening session of the Berlin Congress were, Prof. James 
Hall (President), Prof. J. S. Newberry, Prof. Brush, Prof. H. 
S. Williams and Prof. Persifor Frazer (Secretary). 


The International Geological Congress met at its third ses- 
sion in Berlin, Monday, September 28. The members and dele- 
gates arriving before this date registered at the office of the 
Bureau in the Bergakademie. The council met at 11 o'clock 
Monday morning to determine upon the programme of the first 
session and nominate officers of the present meeting, and at 5 
o’clock the members of the Congress assembled at the house of 
the Reichstag for mutual greetings. Only members of the con- 
gress were admitted, and those having registered and received 
the card of membership were presented with the badge of the 
Congress, which was in the form of a medal, with the well- 
known geological and mining symbol of crossed hammers in 


456 International Geological Congress. 


the center under which are the words ‘‘ Geologorum conventus 
—mente et malleo;” and on the reverse—“ Berlin, 1885.” 

The formal opening of the Congress took place Tuesday morn- 
ing, September 20th, at 11 o'clock, at the House of Deputies. 

At this meeting, Professor Capellini, of Italy, occupied the 
chair as President of the Congress at Bologna. 

On his right was Dr. von Dechen and M. Hauchecorne, on 
the left Professor Beyrich and Professor Hall. 

On the ministerial benches on the right were the diplomatic 
and government officers, and on the left the vice-presidents, 
representing various countries. 

Professor Capellini introduced the “Cultus-Minister,” Herr 
von Gossler, who welcomed the Congress in German.* 

Herr von Gossler dwelt upon the fact that no science could 
proceed in any direction without calling to its aid the assistance 
of the other sciences. He noted the advantage which had 
accrued to astromomy by this course. He reminded his hear- 
ersi that Prussia had: been the home of von Buch and von 
Humboldt, and in the name of the Prussian government he 
warmly appreciated the honor conferred upon Berlin by its 
choice as their place of meeting, and bade them welcome with 
the miner’s greeting “ Gliick auf.” He added humorously, that 
as the facts of geology rest upon the results of the action of 
water, he knew the present weather would not deter the true 
geologist from his work. 

Dr. von Dechen then read his address in French, beginning 
with thanks to the members for having elected him honorary 
President. He called to mind the names of many men of Euro- 
pean science of a past generation, specifying among them some 
of the greatest with whom he had been intimate in Paris, in 
London and in Germany. He stated that much had been done 
in Geology since the last Congress at Bologna, and much still 
remained to be done. After thanking the government for its 
kind reception of the guests, he concluded by expressing the 
high appreciation of the people of Berlin of the honor done 
them by the Congress in meeting in their midst. 

Professor Capellini then addressed the Congress. His first 
words were that he owed the honor of occupying the chair to the 
fact of his having been chosen to preside over the Congress at 
Bologna. He sketched the origin and history of the Congress 
from the time of its inception by the committee of the Ameri- 
ean Association for the Advancement of Science in 1876, 
through the Paris sessions in 1878 and the Bologna Congress of 
1881, and mentioned particularly the very friendly attitude 
which his Majesty, the king of Italy, had assumed toward its 

* By the action of the Congress at Bologna the language of its debates is 
French, 
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work and deliberations. He continued: “I had the honor in 
the month of August last, to communicate to his Majesty, King 
Humbert, the project of holding the third session of the Con- 
gress in Berlin, and his Majesty specially charged me to convey 
to the officers and members his kindliest greeting, and the 
assurance of his sincere interest in the result of its delibera- 
tions, and desired me to be the interpreter of his wishes for its 
complete success. (Hearty applause.) In conclusion I have 
the honor to announce, that Dr. Beyrich has the floor.” Here- 
upon Dr. Beyrich read from manuscript his address in French. 
It was an exhaustive history of the development and proceed: 
ings of the Congress up to the Bologna session, and also of the 
successive meetings of the committees on the chart of Europe 
at Foix and at Zurich. He also gave an account of the meet- 
ing of the German committee at Stuttgart in 1883. The meet- 
ing of the Congress at Berlin was determined upon for 1884, 
but was postponed on account of the cholera. The objects of 
the Congress—the discussion and determination of questions of 
geological classification, nomenclature and cartography were 
explained, and a general account of the results already attained 
was given. He closed by calling attention to the charts and 
collections in the Bergakademie which illustrated these results. 

At the conclusion of the address of Dr. Beyrich, the following 
list of nominations for officers of the conncil for the Berlin 


session was read by Professor Capellini, and the nominations 
there made were elected by unanimous vote of the Congress, 
whereupon M. Capellini yielded the chair to Dr. Beyrich. 


MEMBERS OF THE BuREAU, 


Honorary President: Dr. von Dechen. 

President: Prof. Beyrich. 

Vice- Presidents : Messrs. Credner, Fraas and von Giimbel, of 
Germany ; Stur, of Austria; Dewalque, of Belgium; Johnstrup, 
of Denmark; Vilanova, of Spain; James Hall, of the United 
States; Jacquot, of France; Hughes, of Great Britain ; Szabé, 
of Hungary; Blanford, of India; de Zigno, of Italy; Kjerulf, of 
Norway; van Calker, of Holland; Choffat, of Portugal; Stefa- 
nescu,.of Roumania; Inostranzeff, of Russia; Torell, of Sweden; 
tenevier, of Switzerland. 

General Secretary : M. Hauchecorne. 

Secretaries; Messieurs Fontannes, Bornemann pére, Fornasini, 
Wahnschaffe. 

Treasurer: M. Berendt. 

Members of the Council: Messrs. Benecke, Dupont, Bickh, 
Ewald, Frazer, Gaudry, Geikie, Giordano, von Hantken, de Lap- 
parent, Lepsius, Mayer-Eymar, von Mojsisovics, Newberry, Pilar, 
Platz, Striiver, Topley, Williams, Zittel. 

Am, Jour. Sc1.—THirp SERIES, VoL. XXX, No. 180.—Dec., 1885. 
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At the opening of the evening session, at 6 o'clock, M. 
o 
Hauchecorne, the secretary, requested the members to inform 
the Bureau of any ladies they might have with them, in order 
= 
that means might be provided for their comfort and entertain- 
ment. The first printed list of members was then presented. 
The secretary further stated, that catalogues of the museums 
5 
of science and of arts had been prepared and would be distrib- 
uted at the close of the meeting. The Prussian minister had 
provided for the opening of the museums to all members of the 
Congress, from 9 o’clock till 8 P. M., and certain days were 
designated when the chiefs, or their representatives, would be 
present to show and explain their contents. 


M. Renevier (of Switzerland), chairman of the committee on 
the chart of Europe, then commenced to read the report of his 
committee, explaining beforehand that it was not 7s report but 
the report of the committee which had met at Foix and at 
Zurich, and deliberated upon the matters referred to them. 
Although the place and times had been appointed for the dis- 
cussion of all matters pertaining to the preparation of the geo- 
logical map of Europe, unfortunately, the committee was not 
complete at any of its meetings. 

The Committee of Direction has made a contract with the 
house of D. Reimer & Co., of Berlin, which engages to under- 
take the publication of the map under excellent economic and 
scientific conditions. The map will be divided into 49 sheets, 
each sheet of 48 centimeters by 53 centimeters. These 49 
sheets united will form a rectangle 3,45 meters high, 3543, 
wide. Professor Kiepert, of Berlin, has agreed to prepare the 
topographic base, which will be entirely remodeled according to 
the most recent data that can be obtained. The house of D. 
Reimer & Co. undertakes the publication at its own cost, on the 
single condition that the international committee guarantee to 
it the placing of 900 copies at 100 francs a copy, and furnish it 
sums on account in advance. The price of subscription is 100 
francs, but 125 francs will be fixed at as the trade price of the 
work. This guarantee subscription has been divided as follows. 
Each of the great States of Europe: Great Britain, France, 
Spain, Italy, Austro-Hungary, Germany, Scandinavia and 
Russia agree to take 100 copies each. The six small States, 
Belgium, Holland, Denmark, Switzerland, Portugal and Rou- 
mania, will divide among themselves the last hundred copies. 

A promise has been received from each of the above named 
countries that it will lend its assistance to the committee, con- 
formably to the distribution above, with the single exception of 
Spain, whose answer has not yet been received. The commis- 
sion will consider what can be done to obtain this answer. 

As to the geological symbolization, it will be furnished natu- 
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rally by the national committees, each one for its own country, 
and these contributions will be harmonized by the labor of 
the Committee of Direction, which, besides, will have the 
duty of completing the work, by all the data accessible to 
it, published or unpublished. The chromo-lithographie work 
will be done by the editors, Reimer & Co., conformably to 
the international scale fixed at Bologna and completed at this 
meeting. 

The scale of the map was fixed by the unanimous consent of 
the Bologna Congress, September 29th and 30th, 1881, at 
Tots ‘at the same time that the map was decided’ upon, and 
its execution was confided to eight members composed of : 


Messrs. Beyrich, § Committee of Direc- ) 
Hauchecorne,{ tion at Berlin, 
Daubrée, France, 
Giordano, Italy. 

Dr. Maller, Russia. 
Mojsisovics, Austro-Hungary. 
T opley, Great Britain. 
tenevier (General Secretary), Switzerland. 


Specimens of the work done on the chart were exhibited to 
the Congress. The greatest progress had been made on those 
portions “ander the charge of Germany and Italy. The chart 
exhibited the wisdom of the decision of the Bologna Congress 
in expressing the successive subdivisions of the per iods by grad- 
uated tints of the same color, the deepest tints representing the 
oldest stage. 

At this point, Professor Capellini exhibited a roll that had 
been handed him as the first installment of the colored map of 
Italy, made on the seale agreed upon (zs5hy55). It contained 
Central and Southern Italy. 

M. Nikitin (Russia), reported that an installment of the 
map of Russia was en route, and that it would be exhibited 
the next day. 

In conclusion, the report offered the following resolutions for 
the adoption of the Congress: 

1st. Dr. Moeller, who has resigned, is hereby replaced in the 
commission by Mr. Karpinski. 

2d. The “Carbonic” system (or Permo-carboniferous), will be 
represented by a gray color in three tints. 

The “ Devonic” system will have three tints of brown, 
4th. The color of the “Siluric” system is left to the choice 
of the committee on the chart. 

5th. The eruptive rocks will be represented by seven tints of 
red, from bright to dark brownish. 

6th. The determination of other questions in the report is left 
to the discretion of the committee on the map. 
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This was acted upon section by section. Section 1 was 
adopted without dissent. Section 2 was then read. 

Professor Hughes (Cambridge), objected strongly. He said 
the discordance between the two formations in England was 
enormous and that the English geologists would never consent 
to this union. 

Professor Dewalque (Belgium), defended the proposal of the 
committee. 

M. Hauchecorne (Germany), urged that the gray chosen by 
the committee for the Permian was a greenish gray very differ- 
ent from that of the Carboniferous, and he believed that if 
Professor Hughes would look at the chart as made, he would 
find that all the distinction he desired was accomplished by 
this tint. His view was that a distinction of two entirely differ- 
ent tints of the same general color base would effect as com- 
plete a representation of the difference between the two series 
as could be effected by totally different colors. 

M. Nikitin (Russia), thought the Carboniferous ought not 
and could not be joined to the Permian, and discussed the case 
of the so-called transition beds in Nebraska and elsewhere in 
illustration of the view. 

Professor Renevier (Switzerland), thought the Culm, Carbon- 
iferous and Permian really constitute one system, but in order 
not to prejudge the case he had invented the term ‘“ Carbonic.” 
Section 2 was then adopted. It was voted that the Carbonif- 
erous and Permian be colored in different tints of gray. 

M. Dewalque (Belgium), objected to the use of the term 
Silurian in the following (4th) section, on the ground that the 
question of the limitation of the Silurian was to be brought up 
hereafter. 

M. Renevier said he had used the term “Silurique” in order 
not to bring up the Silurian question, and moreover, he had 
said “Silurique, Cambrian included.” He called the attention 
of M. Dewalque to the fact that it was impossible for him to 
discuss things without applying to them names, but that he did 
so in a manner that he thought would commit the committee 
_and Congress in the least possible degree. 

Professor Hughes energetically protested against the use of 
the word “Silurique.” He had not found the Cambrian in the 
region of the Silures. 

M. Jacquot (France) allied himself warmly with Professor 
Hughes in protesting against the use of the term Silurique, at 
least for the measures in France. One can recognize distinctly 
the difference between the Silurian and Cambrian in every part 
of the extended contact in his country, in the Pyrenees and in 
various other places they are never to be confounded. 

Professor Renevier said, it is not a question of confounding 
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them, but it is simply a question of using one general color- 
base for a column of measures which have certain points of 
analogy and are usually found together. They could be easily 
distinguished from each other by differences of tint or other 
means. 

M. Jacquot replied that he could not see any reason for 
uniting two things that are distinct. 

M. Hauchecorne (Secretary), said: Gentlemen, we must get 
on, and I ask as a personal favor on behalf of the committee 
on the chart of Europe, that the members repose a certain 
amount of confidence in it. It is not intended to prejudge any 
question or force upon the delegates any views other than 
those they desire to support. He suggested that the fourth 
article might be so altered as to allow the committee to adopt 
provisionally according to their choice, a scheme of colors for 
convenience, and that this choice should not decide the scien- 
tific question connected therewith at all. 

M. Jacquot accepted the suggestion of the Secretary, and 
thereupon section 4 was adopted. 

5th. The eruptive rocks shall be represented by seven tints 
ranging from dark to light red. Carried. 

6th. The solution of other questions that might arise were 
referred to the committee on the chart for decision. Carried. 

M. Choffat (Portugal) said that in joining the Dogger and 
the Malm, a junction is made which is opposed by all paleonto- 
logical and petrographical evidences. 

M. Hauchecorne stated that in his opinion the objection was 
too much a matter of detail to be brought before the Congress 
at this time, and he appealed to M. Choffat to withdraw his 
objection. 

M. Choffat replied that, in doing his work in Portugal, it 
was impossible for him to take this view of the two series. 

M. Hauchecorne again appealed in the name of the com- 
mittee to M. Choffat, to withdraw his objection, stating that 
the committees on the maps of Europe and of Portugal would 
have ample time to consider and adjust all these points of differ- 
ence. No definite action was taken. 

M. Hauchecorne then announced that the council would 
meet at 11 a: M. and the Congress at 2 P. M. on Wednesday. 
The first two hours of the session would be devoted to busi- 
ness and the last two to purely scientific discourses. 


2p SESSION, 2:30 Pp. M., 30th SEPT. 


At the request of Dr. Beyrich, the Honorary President, Dr. 
von Dechen, took the chair. The Secretary then made an- 
nouncements in regard to excursions, and stated that the Con- 
gress until 4 Pp. M., would discuss the report of the committee 
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upon the chart of Europe. Afterwards they would listen to 
lectures upon special subjects: M. Gaudry upon certain rep- 
tiles, and Dr. Newberry (of New York), on a new fish from 
the Devonian. 

The Secretary further announced the gifts which had been 
presented to the Congress. 

M. Dewalque began the reading of the report of the com- 
mittee upon uniformity of nomenc Jature at p. 18: A. Archean 
System, Nos. 1, 2 and 8. “The first question to settle is, 
whether it should be included under the Paleozoic. The nega- 
tive of this does not seem doubtful. Consequently and in con- 
formity with the proposition of the French report, we propose 
to the Congress to decide that this system shall form a group 
to be known as the Primitive group. The termination of the 
word primitive will recall the characters which distinguish it 
from the groups ‘ primary, secondary,” &e. 

M. Blanford proposed that we postpone the question of 
forming such a group till a later occasion. 

Professor Hughes did not think that we had found the 
bottom of this group, and therefore we should wait for the 
determination of the term to be used, whether group or system. 
He called attention to an error in the report by which it would 
seem that the English committee prefers the term Pre-Cam- 
brian. The English prefer the term Archean to Pre-Cambrian, 
and they have used the former term. 

M. Dewalque said if this group be not accepted, it must 
belong to the Paleozoic. [Loud objections.) Mr. Dewalque 
replied there was no way of avoiding the dilemma. 

Professor Hughes thought we might represent it as a part of 
an unfinished system, but not as a system or a group. 

M. de Lapparent (France) said if the Congress is willing to 
decide that there are no fossils in the Archean, it should be set 
apart; if it contain fossils it must be joined to the Paleozoic. 

M. Renevier proposed the term Zerrain to avoid pre-judg- 
ing the question of the rank in the classification of these rocks. 
He objected to the use of this term in any systematic sense, but 
believed it might be employed in a general sense. 

Dr. von Dechen said, we want the terms “group” and “sys- 
tem” used for the chart, and do not want any vague terms. 
He believed it was necessary to maintain the usage of terms 
adopted by the Congress at Bologna. 

Professor Hughes suggested that the use of the term g group, 
for the Archzan be adopte d, without settling its subdivision 
into systems, or attempting any correlation between subdivis- 
ions in different countries. 

M. Renevier replied that we do not apply to eruptive rocks, 
the words “group” or “system,” but simply “rocks.” If erup- 
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tive rocks require no classification further than this, the words 
and coloration are sufficient for the Archzean. 

Dr. Beyrich said that all that was necessary at present was 
the acceptance of the Archzean as anterior to Paleozoic time. 

M. Stefanescu proposed the term “ group” for all the rocks 
preceding the Paleozoic. His question was, “Shall we say 
Archzean ‘system’ or ‘group ?’” 

M. Firkct said there were two questions involved : 

1st. Archean or Primitive? 2d. Group or system ? 

M. Dewalque spoke to the same effect. 

Dr. Hauchecorne asked for a vote on the terms “group” or 
system.” ‘Group” was chosen. 

The vote was then taken on “Archean” or “Primitive.” 
“ Archzean” was adopted, after M. Renevier (chairman of the 
committee on the chart of Kurope), had explained his views 
upon the question. 

M. Dewalque proposed that some member should make a 
motion to divide the Archzean into three parts. 

Dr. Hauchecorne asked M. Dewalque to make some propo- 
sition in order to bring the question before the Congress. No 
action was taken. 

He stated that it was proposed to subdivide the Archean 
into Azoic schists, Crystalline schists, and Protogine schists. 

Professor Hughes suggested that it would be better to 
express the petrographic character and not divide the group 
chronologically. To this M. Renevier agreed. 

M. Jacquot stated that no division of the Archzean in France 
was possible at present. The work of M. Lory in France and 
in the Alps results in establishing, as the best procedure, the 
coloration of mica-schists and gneisses in the same manner. 
He also supported M. Hughes’s proposition. 

M. Firket agreed to the petrographic divisions, but objected 
to the term “ Azoic.” It begs the question of the existence of 
life. 

M. Stefanescu stated that the Archzean is well represented 
in Roumania, but there was extreme difficulty in making 
subdivisions. 

M. Lapparent respectfully requested that the term “ Proto- 
gine” be suppressed once for all, and gave his reasons. A 
vote was taken and the term was suppressed. 

The proposition of Professor Hughes was then adopted, viz: 
to accept the Archzean as a group, leaving the petrographic 
divisions to each geologist and not assigning to them any 
chronological value. 

The question then taken up was B 4, 5, and 6 (p. 14 of the 
committee’s report), as follows: 

The conference at Zurich has admitted provisionally the 
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union into one system (for which the name is yet to be deter- 
mined), of the different beds, corresponding to the Cambrian 
and Silurian of the British Isles. The French, Portuguese and 
Roumanian committees propose the name of Silurian System. 
Before voting on the proposition, the Congress will have first to 
pronounce upon the names to be given to the three groups, and 
then on their union into one or two systems. The Hungarian 
Committee propose a Cambrian and a Silurian system ; the latter 
comprising the groups 5 and 6 united. The Belgian Commit- 
tee would have proposed an analogous grouping, but preferred 
to conform to the decision taken by a large majority at Zurich. 
The French Committee does not propose any name for the 
three groups. The Roumanian Committee gives them inad- 
missible names (these should be each in one word), “lower, 
middle and upper.’ The Belgian Committee proposes the 
names Cambrian, Ordovician and Silurian. The Portuguese 
substitute ‘Bohemian’ for the last term. We have already 
said the English Committee has not been called to decide upon 
the questions of the report which have been submitted to it.” 

Since the receipt of the reports of the national committees, 
the questions to be decided have been complicated. M. Jules 
Marcou, in an important work published by the American 
Academy of Science and Arts, and entitled “The Taconic 
System and its position in stratigraphic geology,” has vindicated 
the priority of the term Zuconie of which the Cambrian alone 
(or Primordial fauna) would be the equivalent. We think the 
question is demonstrated. In such a case the term Cambrian 
would be employed to replace the Ordovician, the name Silu- 
rian would: come back by right to group 6. If we be not in 
error this solution would avoid many difficulties. We propose 
to the Congress to determine first, the names that the groups 
4, 5 and 6 should bear. It will have to decide afterward 
whether they constitute one or two systems, and finally the 
name or names to be employed. 

Professor A. Geikie proposed that the Congress postpone the 
subject of subdividing the Cambrian and Silurian until the 
meeting in England; on the ground that the Silurian question 
was mainly an English question. (Loud murmurs). Professor 
Ilughes agreed with Professor Geikie as to the propriety of 
postponing the discussion of these questions, and said that 
Professor Hall had also expressed his approval of this course. 

The chairman, Dr. von Dechen, put the question to divide 
the Silurian, but leave the names till the meeting in England. 
M. Capellini regretted such action, if it would postpone the 
completion of the European map. M. Hauchecorne said it 
would not, as the map could be completed without waiting for 
the determination of the names. 
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The motion was then put and carried. 

The Congress then took up the Devonian. . M. Dewalque 
continued reading that part of the report in regard to the De- 
vonian (pp. 15, 16), numbers 7, 8 and 9. (a.) Conformably 
with the only propositions that have been made, the Congress 
is requested to decide that the three series of this system shall 
bear the names respectively of the Rhenian, the Hifelian, and 
the Fammenian. 

(b.) We propose that the Calceola beds should form a part of 
the Eifelian. 

(c.) Finally we propose to the Congress to decide that the 
upper limit of the Devonian system is to be placed at the base 
of the Carboniferous limestone; that is to say, that the system 
comprises the psammites of Condroz, the lower Carboniferous, 
(Kiltorkan, Marwook, Pilton) the upper ‘Old Red’ or the Cal- 
ciferous sandstone, etc. 

M. Renevier asked why the Coblentzian was called Rhenian. 
M. Lapparent explained that Coblentzian was used in a more 
restricted sense. 

M. Dupont demanded that the upper Devonian begin with 
the zone of Cyrtia Murchisoniana. Dr. Beyrich remarked that 
few in Germany would agree to this classification. M. Renevier 
desired to say that M. Gosselet, whom he had expected to see 
here, regarded the junction between the Calceola beds and the 
Stringocephalus beds as forming the division between the lower 
and middle Devonian. M. Dupont remarked that such was 
the classification of M. Gosselet some time ago. Much had 
been done since. Dr. von Dechen said the Calceola beds should 
be in the middle Devonian. 

The third section of the Devonian (in regard to its upper 
limit) was then read. 

M. Geikie said that an error had crept into this clause and 
he proposed to strike out all after the word ‘Condroz’ except 
the words “the Upper Old Red.” M. Renevier objected to 
sharp lines. We should not go into such details and he asked 
for the striking out of the clause on principle. M. Capellini 
said if it was necessary for the coloration of the map he would 
retain it, but it did not seem to him to be necessary. M. De- 
walque thought it was necessary to make sharp distinctions in 
the map as to the beginning and ending of series, otherwise 
how was it possible to compare corresponding series in different 
countries? The limits must be at the same horizon for all 
regions recorded on the map. 

M. Capellini proposed to adjourn the decision of fixed limits, 
because it was not necessary to the coloring of the chart. M. 
Hauchecorne was of M. Dewalque’s opinion. ‘Dr. Beyrich 
thought that we could not separate the Devonian from the 
Carboniferous at an absolute horizon. 
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M. Renevier said this was necessary in important cases but was 
not important here. M. Lapparent remarked that if the geolo- 
gists of England are content to sit still and make no objection 
to the proposed limitation, the Congress would save much 
trouble by permitting the proposed limitation to be accepted, 
because the English are most interested in it. 

At the close of the discussion the clause was stricken out. 

Several scientific papers were then read, among them one by 
M. Gaudry on some fossil reptiles, and another by Dr. New- 
berry on a new Devonian Fish. 


3D SeEssron, 1, 2:30 P. M. 

Session opened with Dr. von Dechen in the chair. M. Fon- 
tannes, secretary, read the minutes of the last two meetings, 
after which M. Dewalque continued the reading of the report 
of the committee on unifying the nomenclature. Professor 
Capellini read a telegram from the Syndic of Bologna as fol- 
lows: “Bologna, proud of having been the seat of.the second 
session of the International Geological Congress, sends an affec- 
tionate greeting to the illustrious savants assembled at Berlin, 
and hopes that their works will aid the progress of civilization.” 

M. Hauchecorne then announced the scientific memoirs 
which would be presented at 4 P. M. 

Szabo: On the new map of Schemnitz. 

Mayer-Eymar: The perihelions of the Globe and the sedi- 
mentary rocks. 

Reusch (Norway :) 1. Exhibition of a meteorite which fell in 
Norway in 1884, with some observations on meteorites in general. 

Reusch (Norway:) 2. Exhibition of specimens and charts 
illustrating the phenomena of pressure and tension in meta- 
morphic rocks. 

Taramelli: On chemical deposits, and two or three other 
papers. 

This was followed by a list of the donations given to the 
members of the Congress and to individuals. 

The announcement of the trips to Thale, Leipzig and Stass- 
furt were so modified as to enable those members who desired 
to proceed directly on Wednesday to Dresden instead of re- 
maining to make the geological excursions with Professor 
Credner. These would godirectly to Dresden under the auspi- 
ces of Geheimrath Professor Geinitz, and on Thursday visit the 
Natural History Museum of the Zwinger, and afterward the 
collections of the Royal Gallery. Thursday evening they were 
to reassemble on the Briihlische Terrasse, and the next day 
to spend the time in observing the collections of Dresden. 
They will reassemble on the Belvidere on Friday evening. 
(This programme was carried out with some modifications.) 

The continuation of the Report of the committee on nomen- 
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clature was then proceeded with by M. Dewalque at p. 15. 
D. the Carboniferous System. 

M. de Lapparent took the floor and supported the proposition 
of the committee to unite the Permian with the Carboniferous. 
His ground was that every classification should base its horizons 
upon established fauna. Most happily for the geologists, in the 
earlier formations there is the most valuable evolution of the 
Cephalopods; but it was not thus with the Permian, as he 
appealed to the paleontologists who had occupied themselves 
with these beds to declare. Among other arguments presented, 
he remarked that in Asia, there was no Pelagic fauna, by means 
of which one could distinguish the Carboniferous and the 
Permian, and the same was true in other countries of which 
there were representatives present. He concluded, “T believe 
that in establishing the Permian as a unit we construct some- 
thing which has nothing in common with the characters adopted 
for other sub-divisions ; which has no distinctive characters of 
its own; and which in fact does not exist. Whereas united 
to the Carboniferous we have two distinct horizons of faunas, 
each of which is susceptible of further subdivision by pro- 
nounced differences in character. Dr. Beyrich made some ob- 
servations. Mr. Jacquot thought that Mr. Dewalque should 
read to the Congress the opinions that had been expressed by 
the different national committees. This would have, in his view, 
the most capital importance in deciding the question. Mr. 
Dewalque conformably to the request of the last speaker, called 
first upon the French committee. 

M. Lapparent did not think that his opinion should be 
brought into conflict with that of the French committee, to 
which as a member his name was attached. 

M. Renevier spoke on this question. 

M. Choffat, in the course of his remarks, insisted that the 
question of the thickness of measures was an entirely insignifi- 
cant one. 

M. Capellini read the report of the French Committee and 
observed that M. Lapparent may very well present his own 
views in the Congress, even though they be different from those 
of the committee. 

Prof. Hughes exhibited a chart of a section made by himself: 
there was a large gap between the Permian and the Carbonif- 
erous; still the amount of time to be ascribed to that gap is differ- 
ent in different places, and no doubt if the contact line could be 
every where examined, places would be found where the two sys- 
tems would approach each other very nearly. As at the base of 
the Carboniferous also, there is an enormous break of at least 
27,000 feet of measures that had been eroded before the present 
discordant contact was effected. That between the Permian and 
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Carboniferous represents also an enormous lapse of time. In 
reply to the argument from the percentage of fossils common 
to the Carboniferous and Permian, he observed that the number 
of fossils, which are found in a given neighborhood depends 
both upon the excellence of the geologists looking for them 
and the assiduity of their search. The percentage of fossils 
common to the Paleozoic and Mesozoic is increasing every day 
in proportion to the hammering done. 

M. de Lapparent was of the opinion that the arguments for 
establishing these stages should be pelagic traces rather than 
geographic situations. He continued, that if we could restore 
the geographical divisions of the world as they were at the time 
when these various groups were laid down and the Carbonif- 
erous and Permian did not present analogies which could be 
made out, he (Lapparent) would acknowledge himself in error, 
but the same argument could not be drawn from the present 
geographic conditions of the earth. He would cite, however, 
another argument, namely that from petrographic studies. There 
was not to be found in the Permian a trace of certain rocks so 
peculiar throughout the Carboniferous. All the outflows char- 
acterizing the Carboniferous on the one hand and the Triassic on 
the other were wanting in the Permian measures, where another 
order of things from that preceding seemed to have supervened. 

Dr. Beyrich made some remarks. Auother member of the 
Congress, stated that the Rothliegendes must be separated from 
the Carbonic and also from the Triassic. 

The Hon. President, von Dechen, said that the Rothliegendes 
was 1 very remarkable group. It has the thickness in some 
places of 1,600 meters, and even at this depth the bottom is not 
found. Rothliegendes and Zechstein occur over vast extents 
of country. In Russia there are outcrops of it larger than 
the whole of some countries existing in Europe. 

M. Blanford said: “In taking up this question we take up 
one that concerns many parts of the world. _ Outside of Europe 
there is no Permian—I mean no European Permian. It is im- 
possible to separate the upper from the middle and lower Car- 
boniferous. I believe that the fauna of the Zechstein is a local 
fauna and therefore I give mv adhesion to the views of M. 
de Lapparent as to uniting the Permian and the Carboniferous.” 

M. Capellini, rising with the report of the committee at 
Zurich in his hands, remarked that there must be some mistake 
in the printed report inasmuch as it was there stated that M. 
Blanford was of the opinion that there was an evident division 
between the Carboniferous and Permian. 

M. Blanford stated that the report was entirely correct and 
that he would explain how the misunderstanding arose. He 
was under the impression, during the discussion at Zurich, that 
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the question was simply of European geology—and in the vote 
that was taken he had no part. 

M. Stur made sonie observations on the course to be pur- 
sued in treating these two formations. He believed in uniting 
the Permian and Carboniferous in one system. 

M. Nikitin: “We have two regions in Russia where we 
have studied these groups. They are divided into two stages. 
In central Russia, in the Volga valley, we can distinguish them, 
but at the foot of the mountains we cannot. We cannot 
at the present time, therefore, define accurately the limits be- 
tween these different systems, but no doubt in the future we 
shall be able to do so. 

M. Renevier was gla to hear from M. Stur’s remarks the 
confirmation of views which he had always held and often ex- 
pressed, namely: that the classification based on gaps is false 
and artificial. I agree with M. Nikitin, that our groups are al! 
artificial. (Dissenting murmurs). Oswald Heer calls the Per- 
mian Upper Carboniferous by its flora. And as to the fauna 
he has shown a great number of species that are similar. M. 
Gaudry has done the same for the reptiles; M. Fritsch’s views 
tend in the same direction. The divisions ought to be made 
on paleontological evidence. 

Professor Newberry remarked that he knew it was a question 
here of the European map, and perhaps it would be an imperti- 
nence on the part.of an American to express any opinion; “but 
I am asked,” he continued “to express the opinion of my 
honored colleague Professor Hall, that there is no Permian in 
America. From my own studies also I know, that there is an 
insensible transition from the Carboniferous beds, to those which 
correspond in position to the Permian, and there is no strict 
line of demareation between the Trias‘and the Permian. There- 
fore, for America (and only for America I speak), the Permian 
as a separate division does not exist.’ 

M. Capellini: “The president asked me to see what can be 
done to advance the map, and although it appears to me that a 
majority of those present is in favor of joining the Permian and 
Carboniferous, still there is a respectable number of those who 
are opposed to it. And therefore the commission on the 
map would propose to adjourn the discussion and definite set- 
tlement of this question until a future time. 

M. Topley said: “M. Blanford speaks only in general terms 
and not for England in the matter of these groups. It is 
highly important, as well for the classification as for the eco- 
nomic geology of England, to preserve the identity of each 
system. He agreed with Professor Hughes in drawing a strong 
line of demarcation between the Permian and the Carbonif- 
erous. 
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M. de Lapparent said : I ask the Congress to give the statements 
made by Professor Newberry and M. Blanford, in regard to the 
absence of the Permian in various parts of the world, the atten- 
tion that they deserve. It seems to me that the object of this 
Congress was to establish a system applicable to all the world 
and not to Europe alone, or it should not have invited geolo- 
gists from other countries than the European to participate. 

M. Capellini remarked that these matters were to be settled 
as broad wel grand questions in Science—without paying too 
much attention to individual matters of detail in which differ- 
ent countries might differ. 

M. Neumayr thought that just because the questions were 
grand and broad they should be left to the free and unrestricted 
discussion of scientific men in the journals and societies of the 
world, and not be settled by a majority which changes with 
every country, and after the address of an eloquent orator. 

M. Capellini made some further observations. Professor 
Hughes said that Professors Newberry and Blanford had stated 
that there was no Permian in India and America, but that they 
had simply found fossils having a Permian facies in the Oar- 
boniferous. He concluded by expressing the belief that it was 
better to leave the question open. 

M. Hauchecorne: I agree entirely with the views of Professor 
Hughes as to the scientific aspect of the question, which we 
propose to leave to the future. But in the map we will arrange 
the order of the beds provisionally as it is in the proposed chart 
of colors without uniting the two systems in the legend of the 
chart by a bracket. 

The Hon. President von Dechen inal with the views ex- 
pressed by Mr. Neumayr and desired the map to go on to its 
completion at the earliest moment. 

M. Dewalque: “I propose the following as expressing the 
opinion of the Congress on this subject :’ 

“The Congress not wishing to pronounce any view on 
the scientific question of the ~< division cf the Permian 
and Carboniferous, preserves the classification as it now is.” 
(Adopted with about fifteen Rieaitine votes). 

4TH Session, Oct. 2p, 2:30 P. M. 

The Congress assembled in the Reichstags chamber and M. 
Capellini occupied the chair as chairman pro tem. 

The report of the Council was read and the nominations pro- 
posed by it for the committee on the chart of Europe were 
voted upon and unanimously elected. They were as follows in 
alphabetical order (in French) by countries: 

Germany, Romer. India, Blanford. 
Austria, Neumayr. Italy, Capellini. 
Belgium, Dewalque. Japan, Neumann. 
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Canada, T. Sterry Hunt. Norway, Kjerulf. 
Denmark, Johnstrup. Holland, van Calker. 
Spain, Vilanova. Portugal, Choffat. 
United States, James Hall. toumania, Stefanescu. 
France, de Lapparent. Russia, Tnostranzeff. 
Great Britain, Hughes. Sweden, Torell. 
Hungary, Szabé, Switzerland, Renevier. 


The members of this committee were requested to vote for a 
president for the next meeting. M. Fontannes read the jour- 
nal of the preceding session, which was approved. 

M. Capellini, in the chair, then took up the question on 
which the Congress was engaged at the close of the last session, 
and asked if any one wished to speak further upon giving 
three divisions to the Trias. After a pause, M. Renevier re- 
marked that he did not wish to take up the time of the Con- 
gress, but he wanted to know how it is intended to color the 
Trias. Is it intended only provisionally to accept the divisions 
for the chart or not? 

M. Stefanescu said the proposition to accept the divisions of 
the chart prejudges the whole question. 

M. Dewalque, M. Blanford, and M. Capellini further discussed 
the question, and finally the three-fold divisions of the Trias 
proposed at the Zurich meeting was agreed to. 

The question as to the proper place of the Hettangian beds 
(whether with the Trias or with the Lias) was discussed but no 
decision was reached. 

It was decided to divide the Jurassic into three parts. 

The question of the union of the Rhetic, not including the 
Hettangian, with the Lias or Trias was again discussed. 

M. Hauchecorne observed that the scale of colors and sym- 
bols were so arranged that the Rheetic could be classed with 
the Trias or Lias to suit the observer. The question as to the 
superior limitation of the Lias with the zone of Ammonites opali- 
mus was discussed. 

M. Choffat thought that so littie of this series is known 
in Europe that the limit should be left for each geologist to 
place it at his own discretion. Agreed to. 

Next the Tertiary was taken up. An animated debate ensued 
in which M. Meyer of Zurich, Dr. Beyrich, M. Stefanescu and 
M. Neumayer took part. 

Finally the chairman, M. Capellini, proposed that, in view 
of the fact that no progress seemed possible owing to the diver- 
gence of views maintained, a vote of confidence in the commit- 
tee on the chart be taken; assuring the members of the con- 
gress that the committee would exhaust every means to satisfy 
the views of the different members. (This vote of confidence 
was carried unanimously.) 
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The proposition in regard to the Eruptive Rocks was then 
taken up. 

Professor von Dechen declared that there should be no dis- 
tinction made between the rocks of extinct and of active volea- 
noes, or between ancient and modern eruptive rocks, but there 
should be a strong distinction drawn between ancient tuff and 
ancient eruptive, and between modern tuff and modern erup- 
tive rocks proper. 

Dr. Beyrich agreed with his Excellency, Dr. von Dechen, on 
this point. 

M. Blanford said it should be taken into consideration that 
in parts of England, in the Hebrides, in parts of America and 
elsewhere, there were eruptive rocks, and lavas which resembled 
stratified rocks very closely. He objected to the petrographic 
division of the eruptive rocks, while the sedimentary rocks are 
divided chronologically ; the more so, as many of the eruptive 
rocks, like those he has instanced, strongly resemble the strati- 
fied rocks. 

The whole matter was finally left to the committee on the 


chart. 


The president pro tem, then passed to the second order of 
business, and gave the floor to Dr. Neumayr, who read the 
report upon the proposed plan for the preparation of his Nomen- 


clator Paleontologicus. 
5TH Session, Oct. 3p, 10 A.M. 

At the morning session several scientific papers were read. 
Among them was a report upon the system of coloration in 
use in the United States Geological survey. Mr. McGee, who 
had prepared this report, did not arrive till late in the prog- 
ress of the Congress. The paper was presented to the council 
in English, but the rule requiring all the communications 
to the Congress to be presented in French, necessitated the 
preparation of an abstract in that language. This abstract, 
at the request of Mr. McGee, was presented to the Congress 
by Dr. Frazer, together with prefatory and explanatory obser- 
vations by himself regarding the map; exhibiting the principal 
features of the system which was displayed. 

At 2.30 Pp. M. the sixth and closing session of the Congress 
was called to order. The journal of the last sitting was read and 
approved. M. Hauchecorne made several amendments. 

Three sheets of the map of Galicia were presented, with a 
letter from their author, Professor Szajnocha. A letter was 
received from M. Abich, stating that he had returned to St. 
Petersburg and had resumed his labors. 

M. Capellini (pres. pro tem.) called attention to the Nomencla- 
tor Paieontologicus, of which M. Neumayr had given descrip- 
tion yesterday, and recommended that it be published under the 
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auspices of the Congress and under the editorial direction of a 
committee, consisting of Messrs. Gaudry, Neumayr, Zittel 
and Etheridge, with power to add to their number. (Carried.) 

M. Vilanova then mounted the tribune and askeil assist- 
ance for his polyglot dictionary of geology, a Spanish-French 
specimen of which he exhibited. 

The committee on the formation of an international geological 
society, and of an international geological journal reported, 
and a letter was read from M. Gregorio of the committee fa- 
voring the plan; whereupon the president pro tem., M. Capel- 
lini, stated that upon consideration of the report and the facts, 
the council had decided against the advisibility of both plans, 

Baron Levi asked an explanation. M. Capellini stated that 
no reports could be made to the Congress, unless previously 
recommended by the council, and explained that it was not 
intended to slight the proposition of his countryman, whose 
acts and motives were warmly approved and appreciated, but 
simply to adjourn the question till the meeting of the next 
Congress. Upon this a vote was taken upon the action recom- 
mended by the council, viz: favoring the scheme of an inter- 
national geological journal, provided it were supported by joint 
private enterprise, which was approved. The president pro 
tem. then announced that the second part of the programme 
would be proceeded with and gave the floor to M. Nikitin, who 
explained the work he had done on the portion of work in Rus- 
sia committed to his care, viz: Central and South East Russia, 
including the basin of the Volga. 

On the conclusion of M. Nikitin’s remarks, M. Vasseur took 
the floor and exhibited thirteen sheets of the geological map 
of France, prepared according to the principles adopted at 
Bologna. M. Hauchecorne, the general secretary, stated that 
it was a pity that the legend of the Russian maps should be 
printed in characters which people of other nationalities could 
not understand, and he asked that a copy of each map should 
be furnished with the names in French characters. M. Nik- 
itin replied that every sheet that he had exhibited contained . 
the names of all the important places and all the rivers and 
streams in French characters, and demonstrated that this was 
the case. 

M. Posepny read a treatise on the fluid condition of the inte- 
rior of the earth. M. Ochsenius presented his views on the ori- 
gin of salt deposits and gave diagrams and explanations, claim- 
ing analogies between certain chemical and physical conditions 
in the Caspian and the German oceans and the results of ex- 
plorations to be seen in the mines at Stassfurt and elsewhere. 

M. Capellini (president pro tem.) then announced that the 
hour had come to draw the session to a close. 


Am. Jour. Sertes, Vou. XXX, No. 180.—Dzc., 1885. 
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It was time for the Congress to determine the place of meet- 
ing of the 4th Congress of 1888. The council had to propose 
that the next meeting be held in the year 1888, between the 
fifteenth day of August and the fifteenth day of September ; 
that London be the place of meeting and that Messrs. Geikie, 
Blanford, Hughes, and Topley be the committee to prepare for 
the proper reception of this Congress. Professor Hughes thought 
it had been very appropriate to cede to Germany the place of 
meeting of the present Congress, and its success had justified 
his opinion. He repeated his statement made to the council, 
that he had a petition signed by one hundred and thirty-seven 
English geologists requesting the Congress to meet in London. 
This petition included the names of the Duke of Argyle, the 
Karl of Enniskillen, and some of the most eminent geologists 
of Engiand; and he hoped that England would be chosen as the 
next place of meeting. 

M. Geikie expressed the same views and said that English 
geologists follow the action of this Congress with the greatest 
interest, and would unite in giving it a warm reception. 

The recommendation of the council was approved. 

The acting president, M. Capellini, yielded the chair to the 
president, Dr. Beyrich. M. Capellini then took the floor and 
said: “ Before parting, thanks were due to certain august per- 
sonages and societies and individuals, naming His Majesty, the 
Emperor of Germany ; the Prussian Government, and especially 
the Minister of Public Works, and the Cultus Minister who 
opened the Congress with an able address, the Academy of 
Mines, his Excellency Dr. von Dechen, Dr. Beyrich, and Dr. 
Hauchecorne.” (Applause). 

Dr. Beyrich observed that in the last words he had to ad- 
dress to the Congress, he begged to be permitted to speak in 
the language in which he thought. He thanked the Congress 
for its kind assistance and support, and introduced his Excel- 
lency, Dr. von Dechen. 

The honorary president remembered well the first scientific 
Congress held in Berlin in 1858, under the auspices of the 
Baron Alexander von Humboldt. Berlin was then a small town 
but had grown enormously since. He concluded by hoping 
that all the members would return to their homes with an 
agreeable souvenir of their sojourn in Berlin. 

Dr. Hauchecorne, the general secretary, spoke of the eminent 
service of M. Capellini, and concluded with the hope that the 
friendships made here would endure and be the more closely 
knit at the future session to be held in London. 

M. de Lapparent mounted the tribune and expressed, on behalf 
of the members of the Congress, their sense of obligation to the 
German committee of arrangements. Geological questions, he 
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said, were of a kind to be settled on the spot, and geological 
brethren mutually dug in the earth and divided the debris in a 
ehristian spirit. While here in Berlin, our intellects, our 
artistic tastes, and our capacities for pleasure have all been 
considered. Honor to the noble science of geology, which can 
induce intelligent men such as our hosts, to provide for the 
dead fossils from the earth’s crust mansions as superb as the 
residences of kings. (Applause.) 
The Congress was thereupon declared adjourned. 


Art. LVII.— Bright Lines in Stellar Spectra; by O. T. 
SHERMAN. 


Up to date, as far as my knowledge goes, bright lines have 
been admitted to form part of the spectra of but six stars, 8 
Lyre, 7 Cassiopeize, and four small stars in Cygnus. The 
claims of four others in Orion have been advanced and denied. 

In the recent volumes of the Nachrichten, Konkoly and 
Gothard have called attention to the first and second of the 
stars enumerated above. The result of the former work may 
be summed up in the identification of the bright lines D,, Ha, 
Hp, Hy, Ho, of the dark lines b, D, and a broad band in the 
violet, and the recognition of a seven day period for the 
variation of the spectrum of 8 Lyre.* Konkoly also says :+ 
“Ich glaube auch noch manchmal im Griin und Blau einige 
sehr zarte Linien gesehen zu haben, was aber auch eine durch 
das Flattern des Spectrums verursachte Taéuschung sein kann.” 
With a view to following these stars'and learning whatever 
a conscientious study of their spectra might show, the equa- 
torial (8 in.) of the Yale College Observatory was devoted 
thereto. 

The spectroscope employed is a direct vision by Duboscq ; 
the distance from the slit to the collimating lens being about 
14‘8™, The train is broken into two series of three prisms 
each. Using the single series the lines b, and b, are barely 
separated. Using the double series the nickel line between D, 
and D, is seen, and b, is separated from b, by about the width 
of the latter. The power of the eyepiece of the observing 
telescope is about 130. A cylindrical lens behind the eye- 
piece is usually employed. Previous to each night’s work the 
instrument was adjusted upon the sun; a solar spot, when pos- 
sible, being brougit sharply in focus upon the jaws of the slit. 
For stellar observation the slit was opened wide, 5™™ or more. 


* Astronomische Nachrichten, 2539, 2548, 2651, 2581, 
+ Astron. Nachr., 2548, p. 62. 
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When the series of observations was first commenced there 
were recognized in the spectra but a few bright lines, so situ- 
ated as to be probably the hydrogen lines, D,, and in addition 
1474(K) and 1250(K). As the observer became accustomed 
to the spectrum of 8 Lyree it became apparent that there were 
also other bright lines. With the single series of prisms ten 
such were counted. 

Recalling now the course of reasoning which led to the day- 
light observation of the solar prominence, and also that many 
more bright lines than those already recognized were seen - 
the spectrum of the solar atmosphere, I employ ed the highes 
dispersion obtainable. The number of bright lines was in- 
creased to seventeen. It seems extremely ‘probable that an 
increased dispersion will bring out many more. Arrange- 
ments for so improving the apparatus are in progress. The 
story for 7 Cassiopeiz is similar. 

The instrument has been turned upon numerous other 
stars and in each case many or few bright lines have been 
seen, lines, so far as I know, formerly unsuspected. The 
careful description awaits the completed apparatus. At 
present it would seem that the lines are most easily seen in 
the red stars. This may be a mistake. The word lines is 
here used only by analogy to signify bright stellar images. 
At the red end under a sharp focus they stand out the full 
breadth of the spectrum, bearing somewhat the same relation to 
the background as the prominence to the solar spectrum. In 
the brighter portion of the spectrum they are cut down to fine 
star points. At the blue end they become more distinct but 
not so sharp as at the red. At times they shine with almost 
a metallic brilliancy; at other times they are faint, faded, and 
easily passed over. Certain sets appear to be prominent at 
times, others at other times. 

The difficulties of the observation, and the roughness of the 
recording apparatus have hindered a completely satisfactory 
identification of the lines. Assuming the positiou of the hydro- 
gen lines and of D,, and on their basis drawing the curve con- 
necting scale reading and wave length, the mean of nine ob- 
servations upon 7 Cassiopei ice affords the followi: ig approximate 
wave lengths, The positions of the dark lines are underlined. 

Ha, 635°6, 628, 616, D,, pa ? 516, 500°75, 542°2, 5380°98, 
516°75, 502, 499-0, 492, Ha, 467-35 462°3 , Hy 418? Ha, 399°3. 

— 


It is of compare the following wave 
lengths taken from Prof. Young’s catalogue of lines observed 


at Sherman: 
Ha, 634°6, 614:06 54459, 531°59, 516°83 


and 516°67, 501°76, Hyg, 45 57, 421°5, Ho. 


* This Journal, Noy., 1872. 
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While the identification is not complete the number of the 
approximate coincidences renders it extremely probable that 
the lines observed are those of the solar atmosphere. 

To quote the pioneer of American spectroscopic observa- 
tions, it would seem that there are many stars in the same con- 
dition as the sun, but with the corona more pronounced. 

Yale College Observatory, November, 1885. 


Art. LIX. — Nolte on the Optical Properties of Rock-salt; 
by S. P. LANGLEY. 


Since the first experiments of Melloni the optical proper- 
ties of rock-salt have received comparatively little attention, 
although this substance is every day coming more into use, as 
the importance of the study of radiant heat is recognized. It 
was asserted by Melloni that rock-salt is almost perfectly dia- 
thermanous to all kinds of heat radiations, and that it trans- 
mits a little over 92 per cent. of the incident heat of whatever 
kind. This statement was disputed by Provostaye and Desains,* 
who maintained that there was considerable difference in its 
absorptive action toward heat radiated from sources differing 
widely in character; still, even admitting the claims of these 
physicists, the great difference between the action of this sub- 
stance and others, such as glass, is very striking, and we are 
dependent chiefly on it for our analysis of the action of obscure 
heat. 

In certain researches which have been made of late at the 
Allegheny Observatory on the distribution of heat in the spec- 
trum of the moon, and of terrestrial’ sources of radiation at 
very low temperatures, the use of an exceptionally perfect rock- 
salt train has been sought in order that heat deviations meas- 
ured with a precision comparable with that of optical work 
might be secured, at the same time that the extremely feeble 
radiations at command should suffer the least possible amount 
of absorption in the apparatus. After long searching, blocks of 
rock-sait were finally obtained through the great kindness of 
Professor C. 8. Hastings, of Yale College, from which two 60° 
prisms were cut of about 64 millimeters on a side, and lenses 
of nearly 75™™ aperture. The most perfect prisms the writer 
could obtain in Europe, did not distinctly show a single Fraun- 
hofer line, and he was assured by opticians there that no rock- 
salt prism ever did or could do more. He is happy to say that 
the skill of our American opticians has produced what was pro- 
nounced impossible,—a rock-salt prism which shows the Fraan- 
hofer lines with all the sharpness of flint glass. Such prisms 


* Comptes Rendus de |’Académie des Sciences, xxxvi, p. 84. 
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have been made for us by Messrs. Alvan Clark & Sons, of 
Cambridge, and Mr. J. A. Brashear, of Pittsburgh, who has 
worked that here described and which shows the nickel line 
between the D’s. 

For the reduction and arrangement of these observations a 
more complete knowledge of the properties of rock-salt than 
had hitherto been obtained was essential, particularly as regards 
its indices of refraction for rays of determinate wave-length, 
and its diathermancy for dark heat rays of different degrees of 
refrangibility. 

Advantage has been taken of the use of the train above 
mentioned to determine, not only the indices, which will pres- 
ently be given, but also the the apparent transmission of rock- 
salt plates in different parts of the spectrum, but the latter part 
of the work is not represented here. We shall only observe that 
we have had occasion to form “heat”-spectra from radiating 
sources below the temperature of melting ice, and that while 
most ofthe rays, even from these sources, passed freely through 
the prism ; with the smallest deviations corresponding to wave 
lengths, probably exceeding 100,000 of Angstrém’s scale, a 
slight absorption began to be noticed. We hope to shortly give 
more full determinations of this, in connection with a statement 
of the deviations and wave-lengths of heat from sources at all 
degrees between the temperature of melting platinum and that 
of melting ice, with which it will appear in a more proper con- 
nection. 

Although in working with such heat radiations even as those 
forming a part of the solar infra-red spectrum, more error is to 
be expected than in the optical observations, these errors are, 
with our present apparatus, of an order not wholly incompar- 
able with the optical ones. 

It is however to be understood that the best heat spectrum 
work can only be accomplished with brightly polished rock-salt. 
The surfaces of the rock-salt prism and lenses undergo a deteri- 
oration when exposed to the air, which is more or less rapid ac- 
cording to the greater or smaller relative humidity of the atmos- 
phere at the time. In ordinary dry weather they may be used 
several times before they become spoiled, while in damp or rainy 
weather, three or four seconds is a sufficiently long time to cover 
them with condensed moisture, and work under these circum- 
stances is of course impossible. After the surfaces have in this 
way become unfit for use they are repolished, and the refracting 
angle of the prism is thereby unavoidably altered. The change 
is usually small, generally not exceeding 1’, so that for most of 
our heat measures it may be neglected altogether. The changes 
have however tended on the whole to reduce the refracting 
angle, so that it is now about 4’ smaller than when the prism 
was first used. 
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To make all observations strictly comparable, they are re- 
duced to one value of the refracting angle, for which the devia- 
tions of the Fraunhofer lines and the wave-lengths corres- 
ponding to given deviations in the infra-red, have been deter- 
inined with the greatest possible accuracy. This standard value 
of the refracting angle is 59°57’ 54”. A series of observations 
for fixing the positions of the Fraunhofer lines was made by 
Mr. J. E. Keeler of this observatory, on September 14th, 1885. 
One arm of the spectrometer, which was firmly clamped, carried 
a glass collimating lens of 25 feet focus, and the other an 
achromatic observing telescope of nearly four feet focus, with 
a mycrometer eyepiece. The double deviations of the C, D,, b,, 
and F lines were observed, and also the differences of deviation 
between these and the other lines whose positions were deter- 
mined, For observing the M and N lines a Soret fluorescent 
eyepiece was used, and in the infra-red a bolometer, having a 
single strip zy millimeter in width. In the two last cases the 
prism was automatically kept in the position for minimum de- 
viation. The spectrometer circle reads by two opposite ver- 
niers to 10”, but on account of the construction of the instru- 
ment, (for whose principal purpose arms whose length is incon- 
sistent with absolute rigidity had to be used) care is necessary 
to measure an angle with this degree of precision, as the arms 
are liable to spring slightly on the application of lateral pres- 
sure. ‘The deviations given in our table were obtained by Mr. 
Keeler by setting on the line, with the micrometer eyepiece, 
after the ‘telescope had been directed upon it and freed from 
strain by a light tap, and applying the micrometer correction 
to the circle reading. It was found by careful comparison of 
the solar spectrum given by the rock-salt prism with that by a 
fine prism of flint glass, that in spite of the greater dispersion 
of the latter, no lines could be seen in its spectrum which the 
rock-salt prism would not also show. The probable error of 
one setting of the micrometer was less than 1”. From the 
agreement of the different measurements made in this way, it 
is believed that the deviations throughout the visible spectrum 
are correct to within 5’. Those in the ultra-violet and infra- 
red, cannot of course pretend to this degree of accuracy. The 
positions of por (invisible) given by two independent series 
with the bolometer differed by 30”; those of ¢ (invisible) by 1’, 
those of ¢ (invisible) by 30’ and those of @ (invisible) agreed 
exactly. 

We have thus obtained incidentally the data for constructing 
a table of refractive indices of rock-salt throughout the entire 
range of the solar spectrum, with an accuracy which we believe 
to be greater than has heretofore been attained, and which we 
deem of sufficient interest to give in full below, for the con- 
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venience of others having occasion to work with this material, 
and for testing theories of dispersion. 


Refracting Angle of Prism=59° 57’ 54”. 


Line. Wave-length. Deviation. A Refractive Index. 
M 0°3727 43° 50’ 57” 1°91 1°57486 
L 0°3820 43 35 27 1.20 1°57207 
H, 0°3923 43 19 32 1°19 1°56920 
H, 0°3968 43 14 44 1°19 1°56833 
x 0°4303 42 36 7 1°16 156133 
F 0°4861 41 51 47 1°18 1°55323 
b, 0°5167 41 33 43 1°12 154991 
b, 0°5183 41 32 52 1°12 1*54975 
D, 0°5789 41 241 1°10 154418 
D, 0°5895 41 229 1°10 1°54414 
C 0°6562 10 42 56 1:09 1°54051 
B 0°6867 40 35 49 1:09 153919 
A 40 22 25 1°53670 
por 0°94 40 1 26 1°07 1°5328 
ris 39 49 11 1°06 15305 
yp 1.39 39 39 56 105 1°5287 
2 1°32 39 29 21 1°05 1°5268 


Temperature=24° C. Barometer 731°1™™. 

The wave-lengths of the M and L lines are from Cornu, 
those of the lines between H and A inclusive, from Angstrém, 
and those of the infra-red bands from the Allegheny observa- 
tions. The column headed J was prepared at the suggestion 
of Mr. Keeler, and is for the purpose of facilitating the re- 
duction of observations made with a different prism angle from 
that for which the table is computed, and for which our wave- 
length curves are drawn. If we differentiate the ordinary 
formula for a prism 

sin $(A+d) 
Sin 4A 
with respect to A, which we now regard as a variable, we have 
dd n cos tA 4 
dA cos$(A+d) 
or dd=dd A. 

The values of 4 for the different lines of the spectrum are 
readily computed from the table of deviations and refractive 
indices. To find, then, the deviation of a line after any ree 
polishing of the prism, we have merely to multiply the change 
of the angle by the approximate value of 4 taken from the 
table, and we obtain the change in the deviation of the line, 
and hence also the deviation required. Thus, if the new angle 
is found on measurement to be 59° 57’ 44”, dA=—10”, and 
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the deviation of the F line, (say), will have been changed by 

—10”x1:13= ~— 11:3”. That is, the deviation of the F line 
is now 41° 51’ 36”. The reduction from the new to the stand- 
ard angle is of course the reverse of this, and that the use of 
the table saves much labor in redetermining the constants of 
the prism will be understood when it is added that ours has 
been entirely refigured and repolished by the maker as many 
as ten times during the present year. 


SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY AND PuysiIcs. 


1. On the Reaction of Barium sulphate on Sodium carbonate, 
under pressure.—SPRING has succeeded in effecting by means of 
pressure alone, a reaction between barium sulphate and sodium 

carbonate. An intimate mixture was made of one part of pure 
precipitated barium sulphate, thoroughly dried, with three parts of 
pure and dry sodium carbonate. About a gram of the mixture 
was submitted to the compression, the cylinder produced pulver- 
ized and extracted with water; and the insoluble residue analyzed 
to determine the amount of barium carbonate produced. After 
compressing the mixture under a pressure of 6,000 atmospheres for 
a few instants only, nearly one per cent of the barium sulphate 
had been transformed into carbonate. The uncompressed mix- 
ture gave only traces of barium carbonate. The cylinder from 
the first compression was pulverized and compressed anew. After 
four successive compressions the amount of carbonate produced 
rose to 4°78 per cent, and after six to 8°99 per cent, thus showing 
very clearly the value of renewing the surfaces of contact. If 
these cylinders after pressure be left to themselves for some time, 
the chemical action coutinues up to a period of fourteen days ; 
the quantity of barium carbonate, produced in the cylinder sub- 
mitted to six compressions, rising during this time to 10°89 per 
cent, thus throwing some light on the interesting question of 
diffusion in solids. Again, if these cylinders, after compression, 
be divided in halves and one half heated for three hours to 120°, 
it is found on analyzing these two halves that the barium cz irbo- 
nate formed has actually diminished during the heating; the per- 
centage falling between one and+two per cent. The author 
proposes now to study the reaction of sodium sulphate and barium 
varbonate under the same conditions.— Bull. Soc. Ch., I, xliv, 

166, Sept., 1885. FB. 

2. On Sulphocyanurie acid.—The ready conversion of cyanic 
into cyanuric ether, led Hormann to attempt a similar transforma- 
tion with sulphoeyanic ether. And successfully, for on heating 
methyl sulphocyanate to 180°-185° for several hours it was con- 
verted into methyl sulphocyanurate, proved to be the normal 


. 
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not the iso-acid. On attempting to repeat this process subse- 
quently with carefully purified materials, no trace of the poly- 
meric body could be found. The result was, however, readily 
effected, after a few drops of sulphuric or hydrochloric acid were 
added to the liquid before digestion. The ether is obtained in 
beautiful crystals which may be heated to 180° with water with- 
out change; though in presence of concentrated hydrogen chloride 
it splits at 100° into methyl mereaptan and cyanuric acid. Similar 
ethyl and amy! compounds were obtained, To obtain the sulpho- 
cyanuric acid, the methyl ether was mixed with sodium sulphide 
and heated in closed tubes to a temperature of 250° for three or 
four hours. The solution, after filtration, was treated with hydro- 
gen chloride in excess, whereby the sulphocyanuric acid was pre- 
cipitated as a yellow granular powder. It may be obtained 
pure by conversion into the sodium salt and reprecipitation. It 
is scarcely soluble in water, even boiling, and is also insoluble in 
alcohol, ether, benzene and nitrobenzene. It has the formula 
(N=C—SH),.. The sodium, barium, silver, lead, copper, potas- 
sium, lithium, calcium, magnesium and other salts are described 
insoluble.— Ber. Berl. Chem. Ges., xviii, 2196, Sept., 1885. G. F. B. 

3. On the Synthesis of Cocaine—Some months ago MErck 
announced the production of a derivative of cocaine, benzoyl- 
ecgonine. He has now succeeded in re-introducing the methyl 
group into this derivative and in reproducing cocaine. For this 
purpose the benzoyl-ecgonine was heated with the theoretical quan- 
tity of methyl iodide and potassium hydrate in methyl alcohol, 
in sealed tubes to 100°. The product obtained was identical 
with the natural cocaine in all its physical and chemical proper- 
ties.— Ber. Berl. Chem. Ges., xviii, 2264, Sept., 1885. G. F. B. 

4, On Hydrogen Persulphide.—Sapatser has examined with 
care the substance known as hydrogen persulphide with a view to 
fixing definitely its composition. As ordinarily obtained it is a red- 
dish-yellow oily liquid, varying in composition from H,§, to H,S,,. 
This uncertainty of composition is due to the free sulphur dis- 
solved in the persulphide, the liquid saturated at 18° having the 
composition H,S,,._ It contains also H,S dissolved, from which it 
may easily be treed by placing it in vacuo, The persulphide was 
prepared by Thenard’s method by allowing a fine stream of cal- 
cium polysulphide to flow into concentrated hydrogen chloride, 
both cooled to 10°. The yellowish liquid, well dried, was then 
distilled in vacuo, and afforded a clear brilliant, very limpid, mo- 
bile yellow liquid, having an extremely irritating odor. While 
retained in the bulbs which acted as the receivers, it was perma- 
nent; but it decomposed on decantation. On analysis, three 
samples gave as the sulphur in excess of H,S 57:9, 59°2 and 58°9 
per cent; or 58°7 as a mean. This corresponds nearly to the 
formula H,S,, which requires 58°5 per cent. From these results 


the author concludes that the true formula of hydrogen persul- 
phide is HS, analogous to H,O,; the excess of sulphur being due 
to a partial decomposition in the process of distillation, the sul- 
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phur vapor being carried over with that of the persulphide.— Bul. 
Soc. Ch., Il, xliv, 169, Sept., 1885. G. F. B. 

5. On the Valence of Phosphorus.—The valence of the ele- 
ment phosphorus has long been an open question. On the one 
side the compound PCI, has been regarded as proof of its pentad 
character; while on the other, this pentachloride has been consid- 
ered a molecular compound consisting of a molecule of the ter- 
chloride united to a molecule of chlorine, PCl,. Cl, Even the 
oxychloride POCI,, may be written either O=P=Cl or Cl,= 
P—O—CIl to accommodate the former or the latter view. Mr- 
CHAELIS and La Coste have now thrown some light upon this 
question ; and this for the first time from the purely chemical side. 
In 1882 the former of these chemists, in connection with Gleich- 
mann, discovered a body of the composition PO(C,H,), which he 
called triphenyl-phosphine oxide. It was prepared by warming 
the hydrate, which itself was obtained either by the action of 
sodium hydrate upon triphenyl-phosphine dibromide, or by acting 
with potassium chlorate and hydrogen chloride upon triphenyl- 
phosphine; processes analogous to those by which phosphorus 
oxychloride is formed either from the pentachloride or the tri- 
chloride. The substance is a solid body, of specific gravity 1°2124 
_ at 22°6°, having a vapor density of 9°9. The authors have now 
succeeded in preparing another body having the empirical for- 
mula (C,H,),PO, by the action of phenol upon diphenyl phospho- 
rous chloride. This therefore must have the constitution (C,H,), 
PO (C,H,). Hence if phosphorus is trivalent and its oxychloride 
is Cl_=P—O—CIl, this compound must be identical with tri- 
phenyl-phosphine oxide above described. But these bodies, whose 
molecular magnitudes are both expressed by the formula C,,H,, 
PO, are radically different in physical as in chemical properties. 
Triphenyl-phosphine oxide as already stated, is a solid body fus- 
ing at 153°5, and completely indifferent to bromine, oxygen, 
sulphur, selenium, benzyl chloride and methyl iodide; while the 
isomeric phenoxyl-diphenyl]-phosphine is a thick oily liquid, which 
readily combines not only with the elements above mentioned, 
but with the alkyl-halogens to form crystallizable addition pro- 
ducts; a property characteristic of the compounds of trivalent 
phosphorus. The constitution of this phenoxy]l-diphenyl-phosphine 
therefore can be expressed in a formula only by considering it as 
a derivative of an isomeric phosphorus oxychloride at present 
unknown, which contains trivalent phosphorus, thus: 


Phenoxyldiphenyl-phosphine Triphenyl-phosphine oxide 


(C,H,),P—O-C,H, (C,H,),P=0 
Isophosphorus oxychloride Phosphorus oxychloride 
Vv 
Cl,P. OCI Cl,P=0 

(unknown.) 


Hence phosphorus and the other elements of that group must be 
considered quinquivalent, and the compounds into: which these 
elements enter with a less valence, as unsaturated.— Ber. Berl. 
Chem Ges., xviii, 2118, Sept., 1885. G. F. B. 
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6. On the Measurement of the Resistance of Liquids.—Two 
methods for measuring the resistance of liquids have been pro- 
posed, in both of which polarization is a minimum; one, the elec- 
trometer method suggested by Lippmann,* the other the alter- 
nating current method brought into use by Kohlrausch. Boury 
and FovussEKEAvu have made comparative tests of these two 
methods for the purpose of determining their relative value. In 
the former, as modified by F oussereau,} the column of liquid is 
included in a closed circuit, containing also a battery and a known 
and adjustable metallic resistance. By means of a commutator, 
the terminals of a condenser may be alternately connected with 
two points in the liquid column or two in the metallic resistance, 
the difference of potential of these terminals-—corresponding to the 
difference of potential of the points with which they are in contact 
—being determined by means of a Lippmann electrometer in the 
condenser circuit. By adjustment two points in the metallic cir- 
cuit are found such that their difference of potential is exactly the 
same as that between the two points in the liquid. The resist- 
ance between the latter is then equal to that between the former, 
which is of course known. Bouty in employing this method uses 
a compensating battery in the condenser circuit, and has obtained 
very satisfactory results with it. { ‘The experiments on the alter- 
nating current method, were m: ule by means of a small Deprez 
generator revolving about 100 times per second. This current 
passed through a Wheatstone bridge, a sensitive telephone being 
used in place of the galvanometer. Large electrodes, 0°01 square 
meter each, were employed and the generator and resistances 
were Ci arefully insulated. But it was found next to impossible to 
adjust the telephone to silence when metallic resistances formed 
the sides of the bridge; although the resistance coils used were 
by approved makers. With low values, a minimum sound could 
be distinguished; but as the resistance increased, this minimum 
sound became louder and less distinguishable. but, what is of 
more importance, when the bridge was balanced for sound, it was 
entirely unbalanced for the resistances; the error rising to 20 per 
cent even. This result is manifestly due to the fact that these 
resistance coils were not free from induction and the coefficient of 
self-induction with alternating currents became a serious matter. 
The sides of the bridge were then formed of liquid resistances. 
Three of these consisted of pairs of glass jars containing zine sul- 
phate solution and amalgamated zine plates; a syphon between 
them regulating the resistance of each pair. The fourth consisted 
of a specially constructed liquid rheostat, made of two glass 
cylinders, one above the other, containing e: ich a copper electrode 
of large surface immersed in copper sulphate solution. By means 
of a glass tube passing through the bottom of the upper jar, 
nearly to the bottom of the lowe1 ‘+, communication is eadilied 
between them. A glass rod passing through the tube serves to 
vary the liquid in the tube and so the resistance of the apparatus. 

* C. R., Ixxxiii, 192, 1876. + J. Phys., II, iv, 189, May, 1885. 

t¢ Ibid., IT, i, 346, Aug., 1882, II, iii, 433, Aug., 1884. 
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At its upper end this rod carries an index moving over a gradu- 
ated scale, calibrated by an electrometer. The resistance of this 
rheostat varies from 1200 to 5000 ohms. With these resistances 
in the bridge, the extinction of sound in the telephone was abso- 
lute. The liquids to be measured were placed on one side of the 
bridge, using platinum electrodes. With strong or only moder- 
ately weak solutions, an excellent balance could be obtained ; but 
_when these became more dilute, the error was considerable. With 
one thousandth solutions of magnesium chloride and potassium 
chloride, the difference between two consecutive measurements 
was 24 per cent by this method; while with the electrometer 
method, the error was only one- third of one per cent. The au- 
thors believe, therefore, that for ver y dilute solutions, the elec- 
trometer method is prefer rable.-—J. Phys., I, iv, 419, Sept., 1885. 
F. B. 

7. A method of precisely measuring the vibratory periods of 
tuning-forks.—The third volume of the Memoirs of the National 
Academy of Sciences contains a paper by Professor A. M. Mayer 
embodying the results of a research recently carried on by him 
with funds from the Bache endowment. This research had as its 
object the elaboration of a method for measuring accurately the 
times of vibration of tuning-forks, and the determination of the 
laws of their vibrations with reference to the use of the tuning- 
fork as a chronoscope. The method employed was briefly to 
make a clock flash, at each second, a spark of induced electricity 
on a trace made by a style attached to the prong of the vibrating 
fork. To accomplish this the pendulum of the clock was armed 
with a triangular piece of platinum foil which each second cut 
through a globule of mercury contained in a small iron cup. To 
insure the best results, fresh mercury was taken with each experi- 
ment and the height of the mercury was adjusted by a screw 
collar in such a way as to make the globule as nearly as possible 
rigid and free from vibrations with each touch of the platinum 
point. The clock through this mercury connection was placed in 
the circuit of the primary coil of an inductorium, the current of 
which was given by a single voltaic cell. The tuning-for k, with 
one of its prongs armed with a light style of thin elastie copper 
foil, was screwed to a board with a hinge which with a screw- 
stop suitably placed allowed of its being inclined so that the 
style was just in contact with a smoked surface of paper wound 
on a rotating cylinder. The secondary circuit of the induction 
coil included the fork and cylinder. In the experiment the fork 
was raised on the hinge, set vibrating by a bow, and then de- 
pressed again, so that the style should write out: its vibration on 
the smoked surface; at each second, as the platinam-pointed pen- 
dulum left the mercury, the primary circuit was completed and 
an induced current caused a spark from the point of the style, 
which made a single minute circular white spot on the blackened 
surface. The determination of the vibration- period of the fork is 
obviously given by counting the number of waves in the trace 
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and measuring the fraction of a wave with a microscope-microme 
ter. It was found to be essential to accuracy that the induction 
discharge should give a single spark only and that the spot made 
by it should bisect the trace of the fork. A series of experiments 
with discharges, obtained on a rapidly rotating surface of black- 
ened paper with currents of various strengths, showed that the 
discharge is ordinarily complex, and consists of a shower of sparks 
producing a large number of spark-holes on the’ paper. The 
proper conditions to be fulfilled to give the single spark-hole with 
a given induction-coil can only be obtained by a series of experi- 
ments varying the strength of the primary current and the area 
of the condenser in the secondary. In the experiments described 
the primary coil was 150 feet in length, the secondary 8 miles, 
and a condenser of plates of glass with tin foil with 50 square 
inches of area were employed. 

With the instrument which has been described a number of 
separate investigations were made. The first had to do with the 
question of the influence of varying amplitude on the time of 
vibration. With amplitudes varying in one case from 1°19™™ to 
0°59, in another from 2°39 to 0°61, and a third from 2°07 to 0°78, 
no variation in vibration-period greater than ‘05 of a vibration 
was noted. In a second series of experiments the effect of tem- 
perature was considered, and the result established with six 
Kenig forks with Ut, and Ut, as extremes, that for all forks of 
the same steel and shape the effect of change of temperature was 
the same. A change of 1° F. produced a change of vibration- 
period of 5;4;; part. In another series of experiments the law 
of the running down in the amplitude of a fork’s vibration; and 
in another the numbers of vibrations per second of some Euro- 
pean forks of various standards of pitch were determined. In 
the latter determinations the probable errors in one of the mean 
cases was estimated to be +-'0053 of a vibration; in another 
+004 of a vibration. 

Professor Mayer discusses further the use of the apparatus 
described as a chronoscope, and gives the results of some experi- 
ments with it on the velocity of fowling-piece shot of various 
Sizes with various charges of powder. The degree of uniformity 
of rate of rotation of the cylinder is shown to be immaterial, and 
further it is shown that no correction is needed for the weight of 
the tracing style nor for its scrape on the paper. With an A fork 
with 440 vibrations per second, it is stated that the number of 
vibrations can be determined by this method to at least ;4,; of a 
vibration, and the time record consequently to 774,55 of a second. 


Il. GroLoacy AND NATURAL History. 


1. Fourth Annual Report of the U. S. Geological Survey. 
1882-83; by J. W. Power1, Director. 474 pp., royal octavo, 
Washington, 1884.—This fourth report of the U. S. Geological 
Survey, recently distributed, contains, like its predecessors, large 
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and important contributions to the science. After a review of the 
work in progress through the year, there are Reports on the 
Hawaiian Voleanoes, by Captain C. E. Durron (pp. 81-212); ab- 
stract of a Report on the Mining Geology of the Eureka District, 
Nevada, by Josern 8. Curtis (pp. 225-251); Popular fallacies re- 
garding the precious metal ore deposits, by Aubert Witt As, Jr. 
(pp. 253-271); A Review of the fossil Ostreid of North America, 
by Dr. C. A. Wuirte (pp. 281-316); a sketch of the Life History 
of the Oyster, by J. A. Ryper (pp. 315-334); A Geological 
reconnaissance in Southern Oregon, by C. Russeur “(pp. 
438-464). Captain Dutton’s report is an elaborate memoir on the 
Geology of the Hawaiian Islands, and a very valuable contribution 
to the subject of volcanoes, prepared after a careful study of the 
region. To give any adequate abstract of the memoir would 
require the space of an article. All the reports are well illustrated 
by maps, sections, cuts, or plates. 

2. Geological Sketches v3 the Precious Metal deposits of the 
Western United States, by S S. F. Ewmons and G. F. Becker. 
With notes on Lead Smelting at Leadville. 296 pp. 4to. From 
the 10th U. S. Census Report, vol. xiii. Washington, 1885.— 
This report is a popular, but not less a scientific, account of the 
great Western mining regions; and it is well adapted to its 
place in the Census report. It reviews the geological structure, 
mining deposits and mines for each of the States and territories 
in the west, giving sections of deposits, and tables mentioning 
the rocks and minerals of the various mines. The geologist and 
those interested in mines and the associations of ores, and in the 
sources of mining wealth in the country will find the report full 
of interest. The authors know well their subject, and describe 
the regions largely from personal study. 

3, Malesia: Plante Ospitatrici.—In a former number (p. 245) 
we gave an abstract of Beccari’s investigations and illustrations 
of those singular plants which, by an organic change of structure 
supply food and lodging to certain species of ants. The third 
part of the second volume of Malesia has now come to hand. It 
is wholly occupied with this subject, and illustrates it by 29 more 
plates of Myrmecodia and Hydnophytum, several of them show* 
ing the formicaries. Thirty species of Mydnophytum are here 
characterized, along with two more species of Myrmecodia. A 
general review is made of this group of Rubiacew, of the struc- 
ture of the tubers, the formation of the galleries, their internal 
conformation, and of the ants that live in them, thus completing 
a monograph of the subject so far as these hospitable Rubiacee 
are concerned. A. G. 

4, Illustrationes Flore Atlantice.—The Flora of the French 
possessions in Northern Africa is making good progress, at least . 
in the illustrations. The energetic Dr. Cosson brought out the 
first fasciculus of these fine imperial quarto plates, with their 
letter-press, in 1882. We have now received the second fascicu- 
lus, with the date of 1884. The plates (tab. 26 to 50) are all of 
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Crucifere, and the majority of the Brassicaceous tribe, of which 
the Mediterranean region is the special home. - We have admira- 
ble illustrations of Henophyton, Coss. and Durieu (which would 
be Oudneya, so long obscure, except for a slip on the part of 
Robert Brown in citing a very different plant as a representative 
of it), Reboudia of the same authors, Hemicrambe of W ebb, and 
Cossonia of Durieu, in three species, two of them here figured, 
all Brassicaceous types, along with curious species of Sinapis, 
Erucaria, Enarthrocarpus, etc. The remainder are siliculose 
genera, among them Savignya of the lamented Boisser. sg fig: 
ures were drawn by Cuisin, and are excellent. 
5. Physiological Botany. I. The Outline of the Histology ‘of 
Pheenogamous Plants. Ul. Vegetable Physiology; by GrorGE 
Lincotn Goopa.e, A.M., M.D., Professor of Botany in Harvard 
University, being vol. Il of Gray’s Botanical Text-Book. New 
York and Chicago: Ivison, Blakeman, Taylor & Co. 1885. pp. 
499.—Teachers of Botany especially will be glad to kuow that 
this long expected volume is at length provided to meet—as we 
trust it traly will—the demands of the higher instruction in their 
department. In making this announcement, it is not for us, at 
this time, to say more than this: that the volume, although mode- 
rate in size, is encyclopedic for the subject, is methodic and 
well-proportioned, is admirably illustrated, and will be thought 
to do credit to the series of which it forms a part. Thirty-five 
vages of Practical Exercises are bound up with the volume. 
This, and the Introduction of nearly as many pages on Histolog- 
ical Appliances , may give some idea of the pains that have been 
taken to make this book a vade mecum for the botanical labora- 
tory. A. G. 
6. Rabenhorst’s Aryptogamen-Flora von Deutschland, Oester- 
reich und der Schweiz. Vierter Band: Die Laubmoose, von 
K. Gustav Limericut. Leipzig, E. Kummer. 1885.—This new 
edition, under the name of the late Dr. Rabenhorst’s we!l known 
work, is truly a new oue, of distinct volumes, by different authors, 
the Pteridophyta by Luerssen, the Fungi by DeBary, Rehm, 
and Winter, the Marine Alge by Hauck. The latter is complete 
and has already been noticed here. Dr. Limpricht of Breslau now 
undertakes the Bryology; and two fascicles of his volume, of 
128 pages, 8vo, are before us. More than half of these pages are 
devoted to structure and other general inatters; but the second 
fascicle begins the Peat-Mosses, “and carries them on to the twen- 
tieth species. The illustrations are in the letter-press and are 
excellent. A. G. 
7. On the Structure and Dehiscence of Anthers ; by Lec_ERc 
pu Sasion, (Ann. des se. nat. bot., ser. 7, t. I, p. 97).—The author 
shows that the walls of the loculi of authers differ as much in 
their histological characters as in their form, The cells of which 
the loculi are composed are very variously lignified. In some 
there is no appreciable deposit of lignin, but in others the amount 
is considerable and the distribution of the cells is characteristic. 
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It is known that under the influence of dryness, the lignified 
walls of cells contract less than do those which are unlignified. 
The unequal contraction of these different cells, as the anther 
approaches maturity, brings about a definite shrinking of the 
membrane in such a way as to break the loculus open in a deter- 
minate line of dehiscence. Some of the instances of adaptation 
adduced by the author are a)most as striking as those which 
have long been known to occur in our dry fruits. G. L. G. 

8. Influence of strong sunlight on the vitality of Micrococcus, 
M. Ductaux (Comptes Rendus, ci, p. 395).—Six forms of Micrococ- 
cus were placed under conditions most favorable to their rapid de- 
velopment in culture fluids, ete. In most cases exposure to 
sunlight for a few hours completely arrested all activity, and after 
fifteen to twenty hours all vitality was destroyed. G. L. G. 

9. On the Histology of and Jutres 
REYRE have reéxamined the internal face of the pitchers of some 
of the species of Sarracenia, Nepenthes, ete. They recognize the 
existence of four regions of peculiar structure, all of which, as 
previously shown by Hooker, are concerned in the entrapping 
and probable utilization of insects. In the last paper by these 
investigators they state that the bottom of the pitcher of Cepha- 
lotus fuscicularis is lined with a membrane which has multitudes 
of aquiferous stomata. From these exudes the liquid which 
serves to dispose of the captured insects.— Comptes Rendus, 
Sept. 8, and 21. G. L. G. 

10. Reserve carbohydrates in Fungi.—Lxo Errara (Comptes 
Rendus, ci, p. 391), shows that the food-reservoirs known as scle- 
rotia possessed by certain fungi, present a remarkable similarity 
in their general behavior during storing and use, to the food res- 
ervoirs of the higher plants. It has been found by him possible 
to detect in these reservoirs nearly all the forms of stored-food 
of the higher plants ;—for instance, oil (in Claviceps purpurea), 
glycogen (in Peziza sclerotiorum), and cellulose-thickening (in Pa- 
chyma cocos). During the so-called germination of the resting 
parts, these reservoirs exhibit chemical changes strictly compara- 
ble to those already recognized in Phanerogams. G. L. G. 


III. MiscELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. Klements of Projective Geometry ; by Luict Cremona, 
Translated by Leupesporr. Clarendon Press, Oxford, 
1885.—Professor Sylvester and Professor Price have conferred a 
new favor upon mathematicians in inducing Professor Cremona, 
in connection with Mr. Leudesdorf, to issue an English edition of 
his Projective Geometry. The first edition of the original work 
was issued in 1872 and translations of it were very soon made in 
French and German. ‘The present English translation is con- 
siderably enlarged and amended. 
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The work is not a descriptive geometry nor a treatise on per- 
spective, but is an introduction to the methods of investigation 
now known under various names of Higher Geometry, Modern 
Geometry, Geometry of Position, etc. The knowledge required 
in a student of this work is that of elementary plane geometry, 
and the simplest elements of algebra. How little of the latter 
is needed is seen in the fact that ideal or imaginary points and 
lines, as well as the logical difficulties connected with them, are 
kept as much as possible in the background. The ideas of lines 
and points at infinity in the plane, of homology, of duality, of 
anharmonic ratios, of involution, of poles and polars, of polar 
reciprocal figures, and of foci, are developed in a manner to give 
to the student a clear apprehension of the several methods 
involved in these ideas and a power of using them. It is only a 
geometer of the highest rank who is capable of producing a first 
rate work of this character. 

2. National Academy of Sciences.—A meeting of the National 
Academy was held at Albany, beginning with November 10, 1885. 
The following is a list of the papers entered to be read at the 
meeting. Those marked with an asterisk were read by invitation. 


S. P. LAN@LEY: On obscure heat. 

J.S. Bintings: On a new form of craniaphore, for taking composite photo- 
graphs. 

A. 8S. PacKArD: On the Carboniferous Merostomatous fauna of America. 

E. C. PICKERING: On stellar photography. 

E. D. Cope: On two new forms of Polyodont and Gonorhynchid fishes from 
the Eocene of the Rocky Mountains. 

C. H. F, Peters: On certain stars observed by Flamsteed, and supposed to 
have disappeared. 

James HALL: Remarks upon the International Geological Congress, with a 
brief historical notice of the origin of the congress. 

JAMES HALL: Notes on some poiuts in the geology of the Mohawk Valley. 

Spron Newcoms: When shall the astronomical day begin? 

J. W. PowrELL: Remarks on the stone ruins of the Colorado and the Rio 
Grande. 

A. GRAHAM BELL: Preliminary report on the investigation relating to hereditary 
deafness.- 

C. A. Youne: On the new star in the nebula of Andromeda. 

C. H. F. Peters: On the errors of star catalogues. 

T. H. Starrorp: On the formation of a Polar catalogue of stars. 

JAMES HALL: Remarks upon the Lamellibranchiata fauna of the Devonian 
rocks of the State of New York, and the results of investigations made for the 
paleontology of the State. 

*O, T, SHERMAN: On new lines in the spectra of certain stars. 

*W. B..Dwicut: Primordial rocks among the Wappinger Valley limestones, 
near Poughkeepsie, N. Y. 

*J. A. LINTNER: On recent progress in economic entomology. 

*C. H. Peck: The New York State herbarium. 

*OTTO MEYER: On a Section through Southern Tertiaries. 


OBITUARY. 
Dr. Witiiam B, Carpenter, the English Physiologist, died on 
the 10th of November last at the age of seventy-two years. 


i 


nh 


INDEX TO VOLUME XXxX.* 


A 

Absorption cell, new form of, Bostwick, 

452. 

Academy, California, Bulletin of, 319. | 
Connecticut, Transactions of, 247. | 
National, Albany meeting, 490. 

Acid, sulphocyanuric, 481. 
tartronic, 76. 

Agassiz, KE. C., Louis Agassiz, 406. 

Aldrich, T. H., Tertiary of Alabama, | | 

300. 

Alkalimetry, new indicators for, 75. 

American Philosophical Society, 86. 

Antimony, native, Kunz, 275. 

Armsby, H. P., Digestion Experiments, | 

88. 


Association, American, Ann Arbor meet- 
ing, 87, 168, 315, 322. 
British, at Aberdeen, 405. 
Aurora borealis, annual change of, 240. | 


RB | 
a L. H., Talks afield about Plants, | 
67. 


Baird, S. F., Report of Secretary of | 
Smithsonian Institution, 167. | 
Ball, .V., Report on Museums of America 
and Canada, 168. 
Barium sulphate, reaction of, under} 
pressure, 481. | 
Barker, G. F., chemical abstracts, 73, | 
153, 380, 481. 
Barometer, areas of low, Loomis, 1. 
Barus, C., kaolinization, 163. 
Bathymetric map of the Pacific, Dana, 96. 
Batteries, galvanic, see Electricity. 
Beccari, O., Malesia, 487. 
Becker, G. F., impact friction and fault- | 
ing, 116, 194, 244. 
volcanic cones, 283. 
stratigraphy of California, 399. 
Precious Metal Deposits, 487. 
Behrens, J. W., The Microscope in Bot- 
any, 248, 319. 
Bell, L., rainband spectroscopy, 347. 
Bennett, A. W., Text-book of Botany, 
164, 
Benzene derivatives, synthesis of, 384. 
Biela’s and Denning’s comets, 322, 


| Binney, W. G., obituary of Thomas 
Bland, 407. 
Black Hills, uranium minerals from, 82. 


| Blake, W. P., new localities of erythrite, 


163. 


| Bois, D., Le Potager d’un Curieux, 164. 
| Bolton, H. C., Catalogue of Chemical 


Periodicals, 88. 
Catalogue of Scientific and Techni- 

cal Periodicals, 247. 

Bostwick, A. E., new form of absorption 
cell, 452. 

| Botany— 
Anthers, structure of, 488. 
Ascidia, histology of, 489. 
Caiifornia plants, 319. 
Edible plants, 164. 
Fungi, reserve carbohydrates in, 489. 
Tllustrationes Flore Atlanticz, 487. 
Micrococcus, influence of sunlight on, 

489. 

Plants inhabited by ants, 245, 487. 
Roses of North America, 166. 
Tetracoccus, 166. 

| Bower, F. O., Practical Instruction in 
Botany, 164. 

Bowman, J. E., Introduction to Practical 
Chemistry, 168. 


| Brezina, A., Meteorites of the Vienna 


Museum, noticed, 402. 
Britton. N. L., North American species 
of Scleria, 246. 


| Bromine, union of, with chlorides, 381. 
| Brown, W. G., quartz-twin from Vir- 


ginia, 191. 


| Burbury, S. H., Mathematical Theory 


of Electricity and Magnetism, 241. 


C 
Call, R. E., Quaternary and Recent Mol- 
lusea of the Great Basin, 79. 
Campbell, H. D. and J. L., Rogers’s Geol- 
ogy of the Virginias, 357. 
Canada, glaciation of the Hudson’s Bay 
region, 242. 
Carbon dioxide, decomposition of, by the 
electric spark, 383. 
reduction of, by carbon, 381, 
filament, disintegration of, 314, 
heat of combustion of, 154. 
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Comparative Anatomy of the Pha- 
nerogams and Ferns, ix, 72. 
Compendium Flore Atlantica, Cossen, 
vi, 77. 
Conspectus Flore Europe, Nyman, 
v, 162. 
Contributions to American Botany, 
iv, 297; vi, 323; xxx. 166. 
Contributions to N. A. Botany, Gray, 
iv, 298, 
Corallina, Solms-Laubach, ii, 325. 
Course of Instruction in Botany, Bower 
Vines, xxx, 164. 
Dictionary of Popular Names of Plants, 
Smith, iv, 476. 
Drugs and Medicines of North Amer- 
ica, Lloyd, viii, 474; xxx. 246. 
Elements of Forestry, Hough, iv, 408. 
Kucalyptographia, /. v. Miiller, i, 249, 
xxx, 83. 
English Plant Names, Zarle, ii, 491. 
Entwickelungsgeschichte der Pflan- 
zenwelt, iv, 72; v, 394. 
Kssentials of Botany, Bessey, viii, 475. 
Europas och Nord Amerikas Huitmos- 
sor, Lindberg, iv, 156. 
Fertilization of Flowers, H. Muller, 
vi, 324 
Vlora Brasiliensis, iii, 244; v, 162; 
viii, 402. 
Italiana, Parlatore, viii, 403. 
of British India, Clarke and Hooker, 
v, 162. 
of Essex Co., Mass., Robinson, i. 251. 
of Minnesota, Upham, viii, 472. 
of Nortli Patagonia, Ball, viii, 157. 
of the Southern States, Chapman, 
v, 480. 
of Washington, Ward, iii, 492. 
Orientalis, Boissiers, viii, 157. 
Peoriana, Brendei, v, 81. 
de la Gironde, Clavaud, iv, 72. 
Forests of N. America, Sargent, ix, 264. 
Genera Plantarum, Bentham and 
Hooker, vy, 481: vi, 245. 
Germination of Welwitchia, Bower, 
i, 412. 
Greenland Flora, iii, 247. 
Gymnosporanga, Farlow, i, 332. 
Handbuch der Botanik, Miiller, vii, 
322, Schenk, A., vii, 322. 
Iecones Plantarum, Mooker, iii, 71. 
Illustrationes Flor Atlantic, vi, 78; 
xxx, 487. 
[soétes in North America, Engelmann, 
iv, 72. 
Itinera Principum S. Coburgi, vi, 247. 
Jahrbuch des K. Botanischen Gartens, 
Kichler, iti, 70; v, 479; ix, 266. 
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Journal] of Linnean Society, iv, 299. 


Kryptogamen Flora, Rabenhorst, i, 
507; v, 314; xxx, 488. 

Lythraceve of the United States, Kohne, 
xxx, 83. 

Malesia, Beccari, vii, 241; xxx, 487. 

Manual of the Coniferze, Veitch, iii, 69. 

Marine Alge, Farlow, ii, 158. 

Les Meilleurs Blés, Vilmorin, iii, 494. 

Microscope in Botany, Behrens, xxx, 
248, 319. 

Monographiz Phznogamarum, De- 
Candolle, ii, 235 ; v, 481. 

Monographia Festucarum Europa- 
rum. Hackel, vi, 77. 

Monographie des Composées, Baillon, 
ili, 492. 

Monograph of Lilium, Elwes, v, 82. 

Morphologie und Physiologie der 
Pilze, DeBary, ii, 324. 

Mosses of North America, Lesquereux 
and James, viii, 155. 

Movement in Plants, Darwin, i, 245. 

Names of Herbes, Turner, iii, 326. 

Native Forests, Cleveland, iv, 490. 

Native Trees of the Lower Wabash, 
Ridgway, iv, 400. 

New Asiatic Plants, iii, 245. 

N. A. Gamopetalze, Patterson, xxx, 85. 

North American Hepaticae, Under- 
wood, viii, 403. 

North American Lichens, 7uckermann, 
iii, 326. 

North American Mosses and Hepat- 
icee, Cummings, xxx, 85. 

Notes Algoiogiques, Bornet and Thuret, 
i, 508. 

Orchids of New England, Baldwin, 
Vili, 237. 

Organismes Problématiques, Saporta, 
xxx, 83. 

Origin of Cultivated Plants, DeCan- 
dolle, v, 241, 370; vi, 128; ix, 267. 

Our Native Ferns, Underwood, iv, 156. 

Pflanzenkrankheiten, Frank. vii, 415. 

Pflanzenphysiologie, Pfeffer, vii, 322; 
Sachs, vii, 322. 

Phytogeogenesis, Kunze,vi, 414, 486. 

Plantes a Fourmis, Levier, xxx, 245. 

Les Plantes Potagéres, Vélmorin, v, 
235. 

Plants of Buffalo, Day, vii, 415. 

Plants of Ceylon, Trimen, xxx, 321. 

Plants of New Brunswick, Fowler, xxx, 
85. 

Plants of San Francisco, Behr, viii, 156. 

Plants of Worcester Co., Mass., Jack- 
son, Vi, 487. 

Podostemacere, Warming, ii, 492; iv, 
400. 
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Works Novicep— 
Popular Californian Fiora, 
iii, 495. 
Potager d’un Curieux, Pailleux, xxx, 
164. 
Rabenhorst’s Kryptogamen 
Winter, i, 507. 
Repertorium Annuum Literature Bo- 
tanice, Bohnenzieg, iii, 70; viii, 473. 
Sarraceniaceen, Zippere7, xxx. 247. 
Student’s Flora, Hooker, viii, 238. 
Synoptical Flora, Gray, viii. 237. 
Talks Afield about Plants, Bailey, 
xxx, 167. 
Text-book of Botany, Thome 
nett, xxx, 164. 
Traité de Botanique, Tieghem, 
Wild Flowers of America, 
vii, 414. 
Woods of the U. States, Sargent, xxx. 
82. 
BoTany— 
Acids, formic and acetic, in plants, 
v, 161. 
Alcoholic ferments, Hansen, ii, 492. 
Algve in animals, iii, 328, 329. 
New England, ii, 158. 
Alismaceee, ii, 236. 
Anther cells, structure of, xxx, 488. 
Ants inhabiting plants, xxx, 245, 489. 
Ascidia, histology of, xxx, 489. 
Asia, plants of, iii, 245. 
Bacteria in air, ix, 73. 
Bananas in cultivation, vi, 130. 
Bean in cultivation, vi, 130. 
Bromeliacez of Brazil, vi, 247. 
Buffalo catalogue of plants, vii, 415. 
California plants, i, 251, 330; vii, 413; 
xxx., 319. 
Canadian plants, ix, 265, 
Cedar apples, i, 332. 
Chlorophyll, action of, v, 3 
Chorizanthe, Parry, viii, 7¢ 
Climate, influence of, on vegetation, 
Buysman, viii, 354. 
Clematis, vii, 494; Kunze, 
Colors of Flowers, v. 236. 
Compass-plants, iii, 159, 245. 
Coniferze, female flowers of, iii, 418; iv, 
233. 
Coriaria, lii, 159. 
Corallines of Naples, ii, 325. 
Cratzgus, species of, v, 312. 
‘ Crenothrix infecting water, iv, 318. 
Cucurbitacez, ii, 237. 
American, Gray and Trumbull, v, 
370. 
Cyperacexe, Bentham, i, 412. 
Cyperus, Clarke, viii, 75. 
Diatoms, structure of, vii, 416. 
Dyera, a new rubber-plant, iv, 299. 
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Flora, 
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vii, 322. 
Sprague, 
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BoTANY— 
Edible plants. xxx, 164. 
Embryos, peculiar organ of, iv, 296. 
Epiphytes, the ash of, iv, 299. 
Ferments, alcoholic, ii, 492 
Ferns, comparative anatomy of, ix, 72. 
Festuca, species of, vi, 77. 
Flora Brasiliensis, iii, 244; viii, 402. 
of Greenland, iii, 247. 
of New Zealand, ix, 343. 
of Northern Africa, xxx, 487. 
of Minnesota, viii, 472. 
of North America, Gray. iv, 321; 
viii, 323. 
of Patagonia, viii, 157. 
See BOTANICAL WORKS— 
Flowers, colors of, v, 236. 
Forests of the U. States, ix, 264. 
Fungi, morphology and physiology of 
ii, 324 
reserve carbohydrates in, xxx, 489. 
respiration and transpiration of, 
viii, 241. 
Genera, number of, vi, 246. 
Gramineze, Bentham, iii, 244. 
Grape-vines, American, vii, 155, 
Gymnosporangia, Farlow, i, 332. 
Helianthus, cultivated, v, 244. 
Herbage of permanent meadow, vi, 
395. 
Hops, origin of, v, 254. 
Hypericum, iii, 245. 
Hypopitys or Hypopithys, viii, 238. 
Ilex, iii, 159. 
Indian Corn, cross-breeding. Beal. iv, 
452. 
Lastarrizea, viii, 76. 
Leaves in sun and shade, v, 313. 
motions of in the light. iii, 245. 
Lenticels, structure and function of, 
viii, 239. 
Lepturus paniculatus, iii, 71. 
Lichens, North American, iii, 326. 
Lilium, monograph of, v, 82. 
Malvaceze, androecium of, v, 480. 
Manihot, cultivated, v, 248. 
Metallic oxides in plants, iii, 491. 
Micrococcus, influence of sunlight on. 
xxx, 489, 
Monochasma, iii, 159. 
Movements of plants, i, 245, iii, 245. 
Nectaries and water-glands, viii, 249 
Nettle, vegetative organs of, xxx, 84, 
Nitrites, detection of, in plants, viii, 
239. 
Nomenclature, Gray, iii, 157; 
Orchidacez, Bentham, i, 412. 
Origin of Vegetation, vi, 486. 
Palms, structure and growth of, viii, 
239. 
Passiflora in cultivation, vi, 


vi, 417. 
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Peach, origin of, v, 370. 
Persea gratissima, vi, 128. 
Phanerogams, comparative anatomy 
or, ix, 72. 
Philozoon, iii, 329. 
Podostemacee, ii, 492; iv, 400. 
Portulacva oleracea, v, 253. 
Potatoes, cultivated, v, 246. 
Resins, office of, in plants, iii, 494. 
Respiration of plants, iii, 423. 
Roses of North America, xxx, 166. 
Saprolegnia, of salmon disease, iv, 74. 
Scheenonardus Texanus, iii, 71. 
Scleria, revision of, xxx, 246. 
Seeds, vitality of, iv, 297. 
Spongiophagus Carteri, ii, 493. 
Starch grains, origin of, i, 330. 
Taxonomy, thoughts on, vii, 241. 
Tetracoccus, xxx, 166. 
Timber-line, Gannett, iii, 2775 
Tomato in cultivation, vi, 128. 
Trilisa, viii, 403. 
Uredines, hetercecism of, v, 314. 
Ustilagineze, Woronin, iv, 73. 
Varieties, names of, Gray, vii, 396. 
Veatchia, Gray, vii, 413. 
Vegetable kingdom, development of, 
v, 394. 
Water in plants, movement of, v, 237 
Welwitchia, seedling ‘of, i, 412. 
Wood, structure of, v, 480. 
Woods, strength of, i, 251. 
Yams, cultivated, v, 250. 
“Yellow cells” of Radiolarians and 
Ceelenterates, iii, 328. 
Zoochlorella, iii, 329. 
See further under GEOLOGY. 
Bouvé, T.T., Boston Soc. Nat. Hist., ii, 85. 
Bower, F. O., Practical Instruction in 
Botany, xxx, 164. 


Bowerbank, J. S., British Spongiada, iv, | 


477, 
Bowman, J. E., Introduction to Practi- 
cal Chemistry, xxx, 168. 
Brackebusch, D. L., Minerals of Buenos | 
Aires, i, 161. 
Brackett, C. F,, galvanometer for power- 
ful currents, i, 395. 
the Littrow spectroscope, iv, 60. 
device for measuring power, vii, 20. 
Elementary Physics, ix, 61. 


Brady, H. B., new genus of spherical | 


rhizopods, v, 84. 
Braithwaite, R., British Moss-Flora, i, 
329; ii, 229. 
Brazil, diamond in, Derby, iv, 34. 
geological report, iv, 153. 
gold in, Derby, iii, 178; viii, 440. 
itacolumite of, Derby, viii, 203. 
martite of, Derby, iii, 373. 
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Brazil, minerals of, vii, 73; ix, 70. 
nickeliferous iron of Sta Catarina, iii, 
229; ix, 33, 496. 
plants of, iii, 244, vi, 247, viii, 402. 
rocks of, Derby, vii, 138. 
Brendel, F., Flora Peoriana, not., v, 81. 
Brewer, W. H., suspension and sedimen- 
tation of clays, ix, 1. 
evolution of the trotting horse, v, 
299. 
Brezina, A., Kryst. Untersuchungen, viii, 
75. 
Meteorites of Vienna Mus., xxx. 
402. 
Bricks, Milwaukee, iv, 154. 
mineral from, i, 157. 
Briosi, G., on an organ of some vegeta- 
ble embryos, noticed, iv, 296. 
Brinton, D. G., Aboriginal American 
Authors, vii, 498. 
the Giiegiience, vii, 498. 
British Columbia, Cambrian or Primor- 
dial, rocks in, xxx, 79. 
geology of, Dawson, ii, 75. 
Mesozoic of, Whiteaves, ix, 444. 
Britton, N. L., Staten Island Geology, ii, 
488. 
pot-holes in the Bronx valley, v, 158. 
N. A. species of Scleria, xxx, 246. 
| Broadhead, G. C., Carboniferous rocks 
of Kansas, ii, 55. 


| Bromine, carbon compounds in manufac- 


ture of, v, 308. 
union of, with chlorides, xxx, 381. 
vapor-density of, iv, 142. 


| Bromoform, direct production of, i, 236. 


Brongniart, C., Silurian fossil cockroach 
in France, ix, 419. 
Brooks, W. K., Development of the 
Squid, ii, 414. 
the Law of Heredity, vii, 156. 
Invertebrate Zoology, iii, 491. 
| Brown, W. G., quartz-twin from Virginia, 
xxx, 191. 
| Browne, A. E., Becker’s theory of fault- 
ing, viii, 348, 
| Browne, W. R., glacier motion, vi, 149. 
| Bruce, A, T., brains of Tertiary mam- 
mals, vi, 70. 
Bruhl, J. W., on molecular structure and 
refractive power, i, 70. 
Brun, fulgurites in the Alps. ix, 415. 
Brush, G. J., American sulpho-selenides 
of mercury, i, 312. 
scovillite, v, 459. 
identity of scovillite and rhabdo- 
phane, vii, 200. 
Brysen, J., glacial phenomena of Long 
Island, v, 475. 
Buenos Aires, vanadates from, ii, 157. 
minerals of, v, 161. 
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Buffalo Society of Nat. Hist., i, 338. 
Building stones, durability of. i, 410. 


Bullet within the body, apparatus for 


finding, Bell, iii, 46; v, 
Bunbury, Botanical Fragments. vii, 155. 
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Burbury, S. H., Mathematical Theory of 


Electricity and Magnetism, xxx, 24]. 

Bureau of Scientific Information, viii, 
320. 

Bush and Son, Catalogue of American 
grape-vines, vii, 155. 

Bush, L. P., notice of Marsh’s Dinoce- 
rata, ix. 173. 

Buysman, influence of sea and contineu- 
tal climate on vegetation, viii, 354. 


C 


Cadmium, atomic weight of, ii, 148. 
Cesium, production and properties of, 
iii, 411. 
California, ammonites in 
group of, iv, 152. 
colemanite from, viii, 447; ix, 341. 
erythrite from, xxx, 163. 
hanksite from, xxx, 133, 136. 
Lake Tahoe, Le Conte, vii, 145. 
lakes, changes of level in, i, 415. 
metalliferous vein-formation in, iv, 
23. 
meteoric iron from, Shepard, ix, 469. 
mineral belts of, Becker, viii, 209. 
Mineralogical Reports, v, 392; vii, 
493; ix, 263. 
stratigraphy of, xxx, 399. 
ulexite in, Blake, ii, 323. 
vivianite in, iv. 155. 
voleanoes of, Hague, vi, 222. 
Call, R. E., \6ss of Des Moines, iv, 202. 
Quaternary and recent Mollusca of 
the Great Basin, xxx, 79. 
Calvin, S.. fauna at Lime Creek, 
v, 432. 
Campbell, Survey in Georgia, vi, 411. 
Campbell, H. D., tin ore in Virginia, vii, 
All. 
Potsdam group, Virginia, ix, 470. 
Campbell, J. L., dufrenite from Rock- 
»ridge Co., Va., ii, 65. 
geology of the Blue Ridge, viii, 221, 
242. 
Rogers’s Geology of the Virginias, 
xxx, 457. 
Campbell, L., Life of J. C. Maxwell, ix, 
347. 
Jamphol-urethanes, physical isomerism 
of, vii, 483. 
Camphor, compound with alcohol, i, 400. 
Canada, apatite of, viii, 74. 
chrysotile from Shipton, Smith, ix, 
32, 
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Iowa, 
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Canada, coals and lignites of, xxx, 77. 
geological reports, i, 243, 410, 506; 
iv, 151; vii, 410; ix, 265, 340, 408; 
“xxx, (7, 241. 
glacial deposits near Bow River, ix, 
108. 
markings, Andrews, vi, 99. 
phenomena of the Hudson's 
jay Region, xxx, 242. 
lazulite from, i, 410. 
meneghinite, tennantite from, vii, 
411. 
Peace River region, i, 391. 
Royal Society Proceedings, viii, 159. 
samarskite in, iv, 475. 
white garnet from, Kunz, vii, 306. 
zircons from, i, 507. 
Cape Verdé, volcanic rocks of, v, 393. 
Capillarity of small floating bodies, Le- 
Conte, iv, 416; vii, 307. 
Capillary constant and chemical compo- 
sition, vii, 484. 
Carbon, atomic weight of, iv, 225. 
dioxide absorption by, viii, 190. 
decomposition of, by the elec- 
tric spark, xxx, 383. 


of atmosphere, i, 401; iv, 387, 
468; vi, 147. 

of sea-water, iii, 53; xxx, 387. 

reduction of, by carbon, xxx, 
381. 

solubility of, under pressure, iv, 
469. 


specific heat of, ix, 332. 
disulphide in prisms, Draper, ix,269. 
purification of. ii, 147. 
filament, disintegration of, xxx, 314. 
heat of combustion of, xxx, 154, 
monoxide, behavior of toward air 
and moist phosphorus, vii, 318. 
boiling point of, viii, 150. 
oxidation of, iv, 465. 
preparation of, v, 228; vi, 143. 
oxysulphide, physical properties of, 
iii, 484. 
resistance of, under pressure, Men- 
denhall, iv, 43; Thompson, iv, 433. 
sulphobromide, new, iii, 483. 
Carbonic acid, see carbon dioxide. 
oxide, see carbon monoxide. 
Carhart. H. S., electromotive force of a 
Daniell cell, viii, 374. 
Carll, J. F.. Pennsylvania Geological 
Reports, ii, 78; vii, 71. 
Carneliey, T., ice at high temperatures, i, 
385. 
Carpenter, P. H., 
tulee, 413. 
Crinoids of the Carribean Sea, v, 238. 
Carpenter, W. L., cyclonic storms and 
magnetic disturbances, xxx, 241. 


Report on the Coma- 


| 
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Carpenter, W. L.. Report on Sun-spot 
areas, ix, 76. 

Carter, H. J., Carbonifercus sponge- 
spicules, i, 158. 

Caruel, T., Botanical Taxonomy, vii. 241. 

Caswell, A., Meteorological Observations 
at Providence, iii, 496. 

Catalogue of Periodicals, Bolton, xxx. 88, 
247. 

Cellulose, fermentation of, vi, 404. 

Census Report, Forests, ix. 264. 

Cesaro, koninckite, ix, 342. 

Chamberlin, T. C., correlation of termi- 

nal moraines, iv, 93. 
terminal moraine of second glacial 
epoch, vii, 68; viii, 228. 
geology of Wisconsin, vii, 146. 
hillocks of angular gravel, vii, 378. 
Chance, H. M., the millstone grit, i, 134. 
Pennsylvania Geological Reports, i, 
409; v, 310, 471; vii, 69. 71; viii, 
234. 
Chandler, C. F., Waters of the Hudson 
River, ix, 347. 

Chapman, A. W., Flora of the Southern 
United States, v. 480. 

Chatard, T. M., mineralogical notes. viii. 
20. 

Cheesman, L. M., effect of hardening on 
magnetism of steel ard iron, iv, 180. 

measurement of electric currents, 

vili, 117. 

Chemical affinity, Langley, viii. 360. 437. 
change, illustration of, iii, 237. 
Society, American, ii, 165. 

CHEMICAL WorKs NoTICED— 

Chemical Literature, ix, 61. 

Chemical Periodicals, Catalogue of, 
Bolton, xxx, 88. 

Chemistry of Cooking and Cleaning. 
Richards, iii, 416. 

Manual of Chemistry, Watts, viii, 72. 

Principles of Chemical Philosophy, 
Cooke, ii, 398. 

Researches in Mineralogy and 
Chemistry, J. LZ. Smith, ix, 262. 

Theoretical Chemistry. Remsen, vii. 
238, 

Chemistry, celestial, Hunt, iii, 123. 
recent progress in, iv, 312. 

Chester, F. D., drift in Delaware, v. 18. 

436; vii, 189; ix, 36. 

geology of Delaware, ix, 70. 

China, work of v. Richthofen, vi, 80. 152. 
fossils of, vi, 123, 152. 

Chinese Empire. Natural History of. v, 

316. 

Chinoline, reactions of, iii, 146. 

Chlor-ethyl oxide, symmetrical, iii, 485. 

Chlorhydrates of metallic chlorides, i. 

396, 
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Chloride of silver. solubility of, in water, 
Cooke, i, 220. 

Chlorine peroxide, vapor density of. iv, 
390 


Chloroform, direct production of, i, 236. 
Chromium, determination of, iv, 226. 
oxychloride, ix, 254. 
Chronometers, compensation of. ix. 497. 
Chun, C., Ctenophoree, i, 81. 
Cinchona bark. new alkaloid from, iii. 
412. 
Cincinuati Society of Natural History, 
Journal of, i, 409 ; iii, 65. 
Cipher-code for astronomival telegrams, 
ii, 244, 
Claassen, E., potassium chloride in ab- 
sinth, iii, 323. 
analysis of siderite, iii, 325. 
mineralogical notes, vi, 486; ix, 343. 
Clarke, A. R., Geodesy, i, 337. 
Clarke, C. B., Flora of British India, v, 
162. 
Kast India Species of Cyperus, viii, 
io. 
Clarke, F. W., mineralogical notes, viii, 
20. 
topaz at Stoneham, Me., ix, 378. 
Clarke, J. M., Gundlachia in western 
New York, iii, 248. 
new Devonian phyllopods, iii, 476. 
cirriped from the Devonian, iv, 55. 
new Devonian Crustacea, v, 120. 
Devonian spores, ix, 284. 
Claus, C., Text-book of Zoology, ix, 421. 
Clavaud, A., Flore de la Gironde, iv, 72. 
Claypole, FE. W., materials of the Appa- 
lachians, xxx, 316. 
Clay, Milwaukee, iv, 154. 


| Clerk, D., Theory of the Gas Engine. v. 


88. 
Cleveland, Tree Culture, iv, 400. 
Climate and eccentricity of earth’s orbit. 
Haughton, iv, 436. 
of the dry zones, Guyot, vi, 161. 
of western U. States, ii, 247. 
see BoTany and GEOLOGY. 
Clock-beats, arrangements for transmit- 
ting, Nipher, iv, 54. 
Clouds, carbonic acid in formation of. 
vi, 147. 
dust, fogs and, i, 237. 
Coal, see GEOLOGY. 
Coal-dust, danger from, in mining, Hovey, 
ii, 18. 
Coal-tar, distillation of, v, 151. 
Coan, T., voleanic eruption in Hawaii, i. 
79; ii, 227. 228, 322. 
Life in Hawaii, iv, 77. 
Coast Survey Reports, i, 77, 240, 416; iv. 
302; v, 398; vi, 413; vii, 77; ix, 44, 
Work, iii. 162; xxx, 328. 
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Cobalt and nickel, separation of, xxx, 
75. 
Cobwebs of Uloborus, Zmerton, v, 203. 
Cocaine, synthesis of. xxx, 482. 
Codfish, reddening of salted, i, 85. 
Cohen, E.. work on the microscopic 
structure of minerals, noticed, iv. 155. 
Cold from reaction of solids, ii, 206. 
see Temperature. 
Collett, J., Indiana Geological Reports, 
iv, 293; viii, 314. 
Collier, P., remarkable nugget of plati- 
num, i, 123. 
uranothorite, i, 161. 
Colorado, coal field near Cafion City, iii, 
152. 
coking coal and anthracite of, iii, 64. 
extinct glaciers of, Hills, vii, 391. 
Florissant lake basin, ii, 409. 
4 geological report, i, 408. 
hypersthene-andesite of, Cross, v, 
139. 
jurassic strata of, White, ix, 228. 
jura-trias of, Hills, iii, 243. 
Laramie of, iv, 150. 
we Leadville deposits, Hmmons, iv, 64. 
‘* minerals from: jarosite, i, 160; 
smaltite, iii, 380; ix, 420; zeolites 
from Table Mt., iii, 452; iv, 129; 
q topaz, phenacite, zircon, iv, 281; cryo- 
: lite, ete., vi, 271; topaz, vi, 484; 
sanidine, topaz, vii, 94;  lodllingite, 
cosalite, hiibnerite, vii, 349; kaolin- 
ite, vii, 472; zunyite, guitermanite, 
ix, 340. 
Permian plants of, v, 157. 
Tertiary of the Grand Cafion, Dut- 
ton, iv, 81. 
vanadium in Leadville ores, iii, 381. 
Color and assimilation, v, 312. 
and atomic weight of compounds, 
viii, 453. 
correction of double objectives, Hast- 
ings, iii, 167. 
impressions, duration of, Nichols, 
vili, 243. 
sensitiveness of eye to, Peirce, vi, 
‘299. 
Colors in decreasing light, iv, 62. 
Comet of 1771, orbit of, v, 166. 
(a) 1881, Swift, elements of, i, 509. 
(b) 1881, observations of, Boss, ii, 
140, 303, Burton. ii, 163, Harkness, ii, 
137, Holden, ii, 260. 
photographs of spectrum of, ii, 134, 
163. 
polarization of light of, Wright, ii, 
142. 
spectroscopic observations of, ii, 
135, 137, 164. 
tail of, Boss, ii, 303. 
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Comet c, 1881, polariscopic observations 
of, Wright, ii, 372. 
vii, 1881, elements of, iii, 77. 
of 1882, I, elements of, Parsons, vii, 
32. 
I, 1882, photog. spectrum of, iv, 402. 
of Sept., 1882, elements of, iv, 301, 
488; Frisby, v, 86. 
motion of, v, 309. 
nucleus of, Holden, iv, 435. 
observations of at U. S. Naval 
Observatory, vii, 77. 
Pons-Brooks, observations of, at 
Yale College, vii, 76. 
spectroscopic obs. of, vii, 76. 
Comets, Biela’s and Denning’s, xxx, 322. 
notation of, iii, 160. 
Comoy, Etudes pratique sur les marées 
fluviales, viii, 228. 

Compton, A. G., autographic records of 
vibrations of tuning forks, vii, 444. 
Comstock, C. B., variation of a zinc bar 

at the same temperature, ii, 26. 
Comstock, W. J., analysis of onofrite, i, 
312. 
Conductivity of metals, ii, 316. 
Congress, International, at Washington, 
viii, 405. 
Connecticut Academy, Transactions of, 
xxx, 247. 
glacier scratches in Goshen, ii, 322. 
high terraces in Eastern, Koons, iv. 
425. 
metamorphic rocks of, Dana, viii. 
393. 
Middletown minerals, ix, 263, 343. 
potholes at Gurleyville, Koons, v. 
471. 
rainfall at Middletown, v, 118. 
in Wallingford, Harrison, i, 496. 
Salisbury minerals, v, 459. 
Taconic rocks of, Dana, ix, 205, 437. 
the Round Hill Ridge, Dana, ix, 66. 
trap of Wes: Rock, ii, 230. 
Triassic trap of, Davis, iv, 345; v, 
474, 
Valley, glacial flood of, Dana, iii. 
87, 179, 360; iv, 98; v, 440. 
glacial phenomena of mouth of. 
Dana, vi, 341; vii, 113. 
kames of. Dana, ii, 451. 
Constants of Nature, atomic weights. i. 
510. 
Continents and ocean basins, ix, 336. 
Cook, E. H., regenerative theory of solar 
action, vi, 67. 
Cook, G. H, unconformability in Silurian 
of New Jersey, vii, 153. 
New Jersey Geological Reports, i, 
409; iii, 325; Vv. 383; vii, 408; xxx. 
161. 
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| | 
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Cooke, J. P., physical notices, i, 70. Croll, J., Wallace’s modification of the 
J. Thomsen’s thermochemical inves-| physical theory of secular changes of 
tigations of structure of hydrocarbons,! climate, vii, 81, 265, 432. 

i, 87. Newcomb’s rejoinder, vii, 343. 
solubility of chloride of silver in mild polar climates, ix, 20, 138, 
water, i, 220. arctic interglacial periods, ix, 300. 

William Hallowes Miller, i, 379. Crookes, W., radiation from incandescent 


correction of weight for buoyancy | lamps, ix, 494. 
of the atmosphere, vi, 38 | Crosby, W. O., geology of Frenchman’s 


on atomic weights, vi, 144. Bay, Maine, iii, 64. 
law of definite proportions, vi, 310. elevated coral reefs of Cuba, vi, 148. 
Dumas, viii, 289. origin and relation of continents 
Principles of Chemical Philosophy, and ocean-basins, ix, 336. 
ii, 398. | Cross, R. 7., new topaz locality, vi, 484. 
Cooper, T., mineral near dopplerite, ii, | Cross, W., mmerals of Table Mountain, 
489; iii, 154. | iii, 452: iv, 129. 
Cope, E. D, new extinct Percide from | minerals from Pike’s Peak, iv, 281. 
Dakota, v, 414. | hypersthene-andesite, v, 139, 391. 
Permian Vertebrates of Texas, i, | triclinic pyroxene, vi, 76. 
407. eryolite from Colorado, vi, 271, 496. 
Arrangement of the Perissodactyles, | sanidine and topaz from Colorado, 
ii, 163. | vii, 94. 
Eocene Saurian and Mammals, New | Cryptidine, synthesis of, v, 382. 
Mexico, ii, 408. | Crystallization, experiments in, iv, 464. 
Miocene Rodents and Canidz of the | strain connected with, viii, 461. 
Loup Fork, ii, 408. | Cuba, elevated coral reefs of, vi, 148. 
Eocene Vertebrates of New Mexico | iron ores of Santiago, Kimball, viii. 
and Wyoming, iii, 324. 3 
N. A. Fossil Mammals, v, 392. | Cummings, C. E., North American Moss- 
Dinosauriun of the Laramie, vi, 75. es and Hepatice, xxx, 85. 
Anguilla Bene Cave, vii, 71. Cutting, H, A., durability of building 


Papers on Fossil Vertebrates, ix, 70. stones, i, 410. 
Vertebrata of the Tertiary of the | Cyanides, production of, from trimethyl- 
West, ix, 260; xxx, 295 | amine, viii. 147. 
the Amblypoda, xxx, 79. | Cyanogen, preparation of, xxx, 74. 
Copper implements, how formed, iii, 162. | Cyclones and magnetic disturbances, xxx, 


nitrates, artificial, xxx, 50. | 241, 
sulphate, iv, 389; xxx, 157. | tornadoes and waterspouts, Ferrel, 
Coral reefs, see GEO!.OGY. | ii, 33. 


Cornwall, H. B., Manual of Blowpipe | Cymene, preparation of, iii, 412. 
Analysis, iv, 400. 

Corona, see Sun. 

Corthell, K. L., Mississippi Jetties, i, 165. | 

Corwin, cruise of the, vii, 417. D 


Cosmos les Mondes, ii, 494. | Daday, E. von, polythalamian from a 


Cosson, K., Atlas de la Flora des Envi-| _ salt-pool, ix, 75. 
rons de Paris, vi, 77. | Dakota, geology of the Black Hills, Jen- 
Flore Atlantic, vi, 77, 78; xxx,| ney, ii, 399. 

487. glacial deift in, White, vii, 112. 
Cotton Census Reports, viii, 160. Jurassic strata of, White, ix, 228. 
Coues, E., American Ornithological Bib- | minerals from, cassiterite, spodu- 

liography, i, 83. mene, beryl, vi. 235; ix, 71; colum- 

Check List of Birds, iv, 478. bite (tantalite) viii, 340, 430; uran- 
Cowles, Electrical furnace, xxx, 308. | ium, ete., xxx, 82. 
Craig, T., on Projections, vii, 245, | Tertiary, Percide from, Cope, v. 
Cremona, I.., Projective Geometry, xxx,| 414. 

489, | Dale, T. N., geology of Rhode Island, 
Crinoids, see GEOLOGY and ZooLogy. | vii, 217, 282. 


Croll, J., geological climatology, vi, 249. | Dall, W. H., notes on Alaska, i, 104. 
vortex-atom theory, vi, 478. Alaska Tertiary deposits, iv, 67. 


Greenland and antarctic ice, vi, 488. “Blake” Mollusca, ii, 413, 


i/ 
i. 
x. 
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Damour, Jeremeieffite, v, 478. 
picro-epidote, v, 479. 
Dana, A. G., gahnite of 
ix, 455. 
Dana, E. S., emerald-green spodumene, 
hiddenite, ii, 179. 
monetite crystals, iii, 405. 
monazite from Alexander 
N. Carolina, iv, 247. 
stibnite, Japan, vi, 214, 496. 
allanite, apatite, tysonite, vii. 479. 


Rowe, Mass.. 


Couuty, 


herderite. Maine, vii, 73, 229; viii, 
318. 

hanksite, ete., xxx, 136. 

thinolite, Lake Lahontan, xxx, 390. 


Elementary Mechanics, i. 254. 
Third Appendix to Dana’s Mineral- 
ogy, iii, 491. 
Text-book of Mineralogy, v, 479. 
Dana, J. D., geological terms, i, 326. 
. limestone of Westchester Co., and 


New York Island, i, 425; ii, 103. 
313, 327. 
appendages of trilobites, ii, 79. 
; iron ore of Rhode Island, ii. 152. 


doleryte of eastern N. A.. 

iron ores of Marquette, ii, 320. 402. 

“Kames” of the Connecticut river 
valley, ii, 451. 

flood of Connecticut vailey glacier, 
iii, $7, 179, 360; iv, 98. 

Dutton’s Tertiary of 
Caiion, iv, 81. 

the lignitic of California, iv, 152. 

age of the Taconic system, iv, 291. 

southward discharge of Lake Win- 
nipeg, iv, 428. 

Whitney’s ‘climatic changes, v, 153. 

age of Bernardston rocks, v, 369. 

Jura-trias of Eastern North Ameri- 
ca, origin of, v, 383, 474. 

Life of W. E. Logan, v, 

western discharge of the flooded 
Connecticut, v, 440. 

ripple-marks, v, 467. 

iron ores, crystalline, v, 

hemidioryte, v, 478. 

geological notes, vi, 148, 408. 

glacial phenomena over the New 
Haven region, vi, 341. 

Peunsylvania geological report, vii, 
69. 

glacial climate, vii, 93. 

phenomena of the Glacial and Cham- 
plain period, in the New Haven region, 
vii, 113. 

geology of Wisconsin, vii, 146. 

obituary of Guyot, vii, 246. 

Ohio River, flood of 1884, vii, 419. 

terminal moraine of the second gla- 
cial epoch, viii, 228, 


the Grand 


386. 


476. 
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Dana, J. D., terminal moraine of Penn., 
viii, 231. 
the southward ending of a great 
synclinal in the Taconic, viii, 268. 
Taconic slates, viii, 311. 
the Azoic system, viii, 313. 
Cortlandt hornblendic and augitic 
rocks, viii, 384. 
origin of bedding in so-called meta- 
morphic rocks, viii, 393. 
making of limonite ore-beds, viii. 
398. 
decay of quartzyte, viii, 448 ; ix, 57. 
rock notation for geological dia- 
grams, ix, 7. 
Archean rocks of Vermont, ix, 66. 
Zound Hill. near New Haven, ix, 66. 
Taconic rocks and stratigraphy, ix, 
205, 437. 
origin of coral reefs and islands, 
xxx, 89, 158, 169. 
bathymetric map of 
Pacific, xxx, 96. 
Union Group, Pacific 
244, 
displacement through intrusion,xxx, 
igneous rocks of Nevada, xxx, 388. 
geology of Scotland, xxx, 392. 
of Minnesota, xxx, 396. 
Life and character of L. Agassiz. 
xxx, 406. 
Daniell, A., 
487, 
Daniell cell, new form of, ix, 257. 
Darton, N. H., new locality for Hayesine, 
iii, 458. 


part of the 


Ocean, XXX, 


Principles of Physics. vii, 


fossils of Orange county, N. Y., 
xxx, 452. 
Darwin, C.. Power of movement in 
Plants, i, 245. 


memorial fund, iv, 159, 2: 
Darwin, F., movements of leaves in the 
light, iii, 245. 
Darwin, G. H., tidal friction, i, 462. 
stresses caused by continents and 
mountains, ii, 317; iv, 256. 
lunar disturbance of gravity, iii, 49. 
rigidity of the earth, v, 464. 
Daubreée, joints in strata, iii, 63. 
substances from “forts vitrifiés,”’ ii, 
150. 
Davis, W. M., Triassic trap of Connecti- 
cut and New Jersey, iv, 345; v, 474. 
Becraft’s Mountain, vi, 381. 
non-conformity at Rondout, N. Y.., 
vi, 389 
gorges and waterfalls, viii, 123. 
distribution and origin of drumlins, 
viii, 407. 
geological papers, noticed, iv, 230. 
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Davis, W. M., Whirlwinds, Cyclones and 
Tornadoes, viii, 151. 
Dawkins, W. B., antiquity of man, iv. 
14. 


Dawson, G. M., geology of Peace River 
region, i, 391. 
geology of British Columbia, ii, 75. 
glacial deposits in central North 
America, ix, 408. 
geological map of British Columbia. 
i, 80, 
Dawson, J. W.. structure of Uphantzenia, 
ii, 132. 
Krian flora of the United States. iv, 
338, 488. 
skeleton of a whale from Ontario, v, 
200. 
erect Carboniferous 
Scotia, v, 478. 
Unsolved Problems in Geology, vi, 


325. 


trees, Nova 


Cretaceous and Tertiary Floras of 


British Columbia, vii, 410. 
Prehistoric man in Egypt and Syria, 
viii, 158. 
Day, D. F., Catalogue of the Plants of 
Buffalo, vii, 415. 
De Bary, A., Morphologie und Physiol- 
ogie der Pilze, ii, 324. 
Comparative Anatomy of the Phan- 
erogams and Ferns, ix, 72. 
De Candolle, Monographiz Pheenogama- 
rum, ii, 235; v, 481. 
origin of Cultivated Plants, v, 241, 
370; vi, 128; ix, 267. 
Botanical nomenclature, vi, 417. 
Heredity and Selection in the Hu- 
man Species, ix, 265. 
Delaware, drift in, Chester, v. 18, 436: 
vii, 189, ix, 36. 
Delesse, Révue de Géologie, i, 244. 


Density of iron before and after fusion. | 


i, 147, 
of liquids at high temperatures, 
xxx, 380. 
Derby, O. A., geology of the diamond, 
iii, 97; iv, 34. 
gold-bearing rocks of Brazil, iii, 178. 
Brazilian martite, iii, 373. 
Brazilian minerals, vii, 73; ix, 70. 
decay of rocks in Brazil, vii, 138. 
flexibility of itacolumite, viii, 203. 
gold in Brazil, viii, 440. 
the Santa Catharina meteorite. ix, 
33, 496, 
Descartes ou Cosmology, i, 80. 
Dextrose, transformation of, into dextrin, 
Diamond, combustion of the, vii, 317. 
see GEOLOGY and MINERALS. 
Dictionary of Altitudes, Gannett, ix, 424. 


| Dutton, C. E.. 
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Dictionary of the Exact Sciences. Poggen- 
dorff, ii, 245. 
Dielectricity, constant of, vi, 146. 
Diffraction bands, Woreland, ix, 5. 
grating, coefficient of expansion of. 
Mendenhali, i, 230. 
gratings, iv, 63. 
curved, vi, 67, 87, 214. 
Diffusion of solids into solids, iii, 409. 
Digestion experiments, Armsby, ix, 355; 
xxx, 88. 
Diller, J. fulgurite from Mt. Thielson, 
viii, 252. 
octahedrite as an alteration product 
ot titanite, viii, 234. 
topaz from Stoneham. Me., ix. 378. 
Dinocerata, see GEOLOGY. 
Dinosauria, see GEOLOGY. 
Dissocioscope, iii, 235. 
Distillation of coal tar, Lunge. v, 151. 
Dixon, A., the ash of epiphytes, iv. 
299. 
Dodge, W. W., Lower Silurian fossils in 
Maine, ii, 434. 
Menevian argillites 
Mass., v, 65. 
Doelter, C., voleanie rocks of the Cape 
Verde Islands, v, 393. 
Dering, D. A., Geology of the Rio Negro, 
Patagonia, vi. 410. 
Domeyko, I., Mineralojia, i, 161. 
Douglas, J. Jr., Lunge’s Manufacture of 
Sulphuric Acid, i. 75. 


at Braintree. 


| Dowell, B. F.. water-level in lakes of 


Oregon. i, 415. 
Draper, H., photographs of spectrum of 
comet of June, 1881, ii, 134. 
photographs of spectrum of nebula 
of Orton, iii, 339. 
use of carbon bisulphide in prisms. 
ix, 269. 
obituary of, v, 89. 
Astronomical Medal, v, 482. 
Draper, J. W., phosphorograph of a so- 
lar spectrum, i, 171. 
Drops floating on water, iti, 50. 
Drumlins, see GEOLOGY. 
Duclaux, influence of sunlight on Micro- 
coccus, xxx, 489. 


Dun, W. A., Ohio Floods, ix, 262. 
Dunean, P. M., Arctic Echinodermata, 
iii, 247. 


Dunnington, F. P., minerals from Amelia 
Co., Virginia, iv, 153. 
Dust, fogs and clouds, i, 237. 
so-called cosmical, ii, 86. 
see Sun-glows. 
arid climate of Western 
United States, ii, 247. 
Fisher’s Physics of the 
Crust, 1ii, 283, 


farth’s 
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Dutton, C. E., Tertiary history of the | Electrical battery, irregularities in action 


Grand Cajfion district. iv, 81, 482. 
voleanoes of the Hawaiian Islands, 
v, 219; xxx, 487. 
effect of a warmer climate on gla- 
ciers, vii. 1. 
Dwight, W. B., fossils in Wappinger 
Valley limestone, i, 78; vii, 249. 


E 


Karle, J., English Plant Names, ii, 491. 
Earth, density of, iii, 51. 
physics of crust of, iii, 283. 
rigidity of, Darwin, v, 464. 
stresses in, Darwin, ii, 317: iv, 256. 


structure of, Suess, vii, 151. 
temperature of the hemispheres, 
Ferrel, iv, 89. 
velocity of, as affected by small 
bodies passing near it, Newton, xxx, 
409. 
Karth-moon system, evolution of, Haugh- 
ton, iv, 335. 
Earthquake in Ischia, iii, 337; 
viii, 312. 
in Middle and Eastern States, viii, 
242. 
Phillipine Islands, i, 52. 
reported, at Caraccas, vi, 79, 155. 
Earthquakes, American, etc., Rockwood, 
i, 198; ii, 289; iii, 257, 337; v, 353; 
vi, 155; vii, 358; viti, 242; ix, 425. 
Japanese, ii, 468; v, 361. 
in Spain, Rockwood. ix, 282. 
of Switzerland, iii, 337. 
see also under GEOLOGY. 
Earths. metals of the rarer, iii, 412. 
Eastman, J. f., solar parallax. iii, 160. 
meteoric iron from Grand Rapids, 
viii, 299. 
Eaton, D. C., botanical notices, i, 
iv, 156. 
Farlow’s New England Alege, ii, 
158. 
Ebonite, transparency of, ii, 148. 
Eclipse, see Sun. 
Edison’s electrical met>rs, iii, 52. 
tasimeter, Mendenhall, iv, 43, 433. 
Edwards, A. M., * Blake” Crustacea, ii, 


vi, 47: 


330; 


413. 
Egypt, prehistoric man in, viii, 158. 
Kichler, A. W., Jahrbuch des botani- 


echen Gartens, iii, 70; v, 479; ix, 266. 
female flowers of Conifers, iii, 418. 
Flora Brasiliensis. v, 162. 

Elasticity and motion, ii, 396.’ 
of solids, vii, 140. 
Electrical absorption of crystals, ii, 147. 
accumulator, ii, 75; iii, 414, 415; 
vi, 319. 


of, xxx, 34. 
observed and calculated force 
of, viii, 452. 
the Daniell, ix. 257; the Smee. 
v, 268. 
congress, v, 79; viii, 71. 
current, measurement of, Cheesman, 
viii, 117; Trowbridge. ix, 236. 
by silver voltameter, viii, 224. 
currents, alternating produced, ix, 
377. 
apparatus for determination of 
Foucault’s, vi, 320. 
effect of on thinning of films, 


iz, 38 

magnetic effect on, v, 215; vi, 
477; vii, 486; Hall, ix, 117. 

of earth’s surface, vii, 237; viii, 
71. 


exhibition at Philadelphia, viii, 225; 
aris, ii, 395; viii, 310. 
furnace, Cowles, xxx, 308. 
lamps, incandescent. deposits in. 
xxx, 3]4. 
radiation from, ix, 494. 
light, absorption of, by the atmos- 
phere, iv, 287. 
lighting. distribution of, over great 
distances, ix, 59. 
lights, cost of, v, 150. 
machines, dynamo, 1i, 484; iii, 147; 
vii, 57. 
measurements, photography _ in, 
Trowbridge and Hayes, ix, 374. 
meters, Kdison’s, iii, 52. 
piles, (thermo-electric), ix, 495. 
potential difference of, iii, 487. 
of the air, ix, 403. 
rays, reflection of, iii, 413. 
resistance, expression of. Nipher. 
vii, 465, 
of distilled water, ix, 256. 
of gases, iii, 321, 487. 
of metals, influence of light on. 
Bostwick, viii, 133. 
of a vacuum, iii, 
unit of, see ohm. 
shadows, Fine and Magie, i, 394. 
spark, vision by, Stevens, iv, 241. 
tension of mercury, iv, 61. 
units, iii, 241; iv, 62, 310 ; xxx, 22; 
see ohm. 
ELECTRICAL WorRKS NoTiceD— 
Elementary Lessons in Electricity and 
Magnetism, S. P. Thompson, iii, 241. 
Notes on Thompson’s Lessons, 
Murdock, vii, 320. 
Treatise on Electricity, Maxwell. 
iii, 149. 
La Lumiére Electrique, iii, 250, 


149, 487. 
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ELECTRICAL WoRKS NotTICED— 

Magneto- and Dynamo-Electric Ma- 
chines, Krohn, Higgs. ix, 336. 

Magneto-elektrischen und dynamo- 
elektrischen Maschinen, etc., Glas- 
er-DeCew, v, 151. 

Mathematical Theory of Electricity 
and Magnetism, Watson & Burbury, 
xxx, 241. 

Measurements in Electricity and Mag- 
netism, Gray, vii, 487. 

Physical Treatise on Electricity and 
Magnetism, Gordon, i, 140. 

Treatise on Electricity and Magnetism, 
Mascart and Joubert, vi, 148. 


Electricians, conference of, vii, 159; viti. 


386. 
Electricity and light. iv, 145. 
applications of, iv, 310. 
as the equivalence of a chemical 
process, iv, 286. 
atmospheric, vii, 144; viii, 70. 
B. A. unit, Fletcher, xxx, 22. 
conduction of. in rarefied 
335. 
conservation of, ii, 74, 148. 
due to evaporation, vi, 145. 
earth currents, vii, 237; viii. 71. 
Hall’s phenomenon, vi, 477; vii, 
486; ix, 117. 
heat and, ix, 60. 
inertia of, iii, 240. 
influence of surrounding gas on pro- 
duction, by induction-machines, vii. 
316, 
International Exposition of, i, 164. 
storage of, ii, 75; iii, 414, 415; vi, 
319. 
Thomson effect, Trowbridge and Pen- 
rose, iv, 379. 
“transfer resistance”’ in voltaic cells, 
xxx, 238. 
transmission of power by, ii, 397; 
v, 469. 
Electrification by evaporation, Freeman, 
iii, 428. 
Electrodes, disintegration of, iii, 240. 
metallic in hydrogen, i, 323. 
Electro-dynamic balance, ii. 398 
Electrolysis, quantitative determination 
of metals by, ix, 164. ’ 
Electrolytes, dielectric polarization in, 
ii, 321. 
Electro-magnetism, theory of, iii, 240. 
Electrometer, new capillary, vi, 477. 
Electrometric measurements, viii, 390. 
Electromotive force, v, 76. 
of a Daniell cell, Carhart, viii, 374. | 
Elements, specific heat of, ix, 331. 
Elephant pipes in the Museum at Daven- 
port, Iowa, ix, 411. 


air, ix, 
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Elevations, supposed, of New England 
Coast, i, 77. 

Elkin, W. L., Heliometer determinations 
of Stellar Parallax, viii, 404. 

Elliott, H. W.. Seal-islands of Alaska. 
iii, 334. 

Elliott, J. B., age of the southern Ap- 
palachians, v, 282. 

Ellis, G. E. R., Introduction to Practical 
Organic Analysis. xxx, 168. 

Ellis, W., magnetic declination and sun 
spots, i, 238. 

Elwes, J. L.. Monograph of the Genus 
Lilium, noticed, v. 82. 

Emerson, B. K., dyke of Eleolite-syen- 
ite in New Jersey, iii, 302. 

diabase intersecting zine ore. iii, 
376. 
the Deerfield dyke and its minerals. 

iv, 195, 270, 349. 

Emerton, J. H., the cobwebs of Uluborus, 
v, 203. 

New England Theridide. iv, 477. 
Emmons, 8. F., Geology and Mining In- 
dustry of Leadville, iii, 496; iv, 64. 

Precious Metal Deposits, xxx, 487. 
Engelmann, G., female flowers of Coni- 
ferze, iii, 418; iv, 233. 
Isoétes in North America, iv. 72. 
Engineering, materials of, Thurston, viii. 
405. 
Engineers. Report of Chief of, i, 84. 
England, geological map of, v, 310. 
Engler, A., Entwickelungsgeschichte der 
Pflanzenwelt, iv, 72; v, 394. 
Botanische Jahrbiicher, iii, 71: 
Kumengem, EK. V., Researches on the 
Structure of Diatomaceze, vii. 416. 
Entomological Bulletin, ii, 415. 
Reports, v, 240; vii, 417. 
Ernst, A., earthquake at Caraccas, vi. 
79. 
Ethane, illuminating power of, xxx, 156. 
Ktheridge, R., Presidential Addresses, ii. 
410; iv, 230. 
Ether, motion of, Michelson, ii. 120. 
nature of, Hunt, iii, 123. 

Ether, slow combustion of, vi, 67. 
Ethers, indices of refraction, Long, i. 279. 
silicic, of the phenols, vi, 241. 
Ethnology, Report of Bureau of, ix, 81. 
Ethyl carbamate, new reaction of, vii. 

483. 
peroxide, v, 147. 
Europe. red diluvium of, i, 155. 
Evaporation and molecular weight. vii. 
233. 
Ewing, A. L., chemical erosion of lime- 
stone, ix, 29. 
Explosives. modern, high. LZiss/er, viii. 
310 
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Eye, sensitiveness of, to color. Peirce, 
vi, 299; Nichols, xxx, 37. 
of trilobite. injury to 
302. 
see also Optics. 


Walcott. vi. 


Feer6e Islands. geology of, iv. 152 
Farlow, W. G., Clathrocystis on codfish, 
i, 85. 


botanical notices, i, 507; ii, 324, 
492; iii, 159, 326, 329; iv. 73; v. 314. 
Gymnosporangia of the United 


States, i, 332. 
Marine Alge of New England, no- 
ticed, ii, 158. 
Fauna, see ZOOLOGY. 
Favre, A.. Chart of Drift and Glaciers of 
Swiss Alps, ix, 65. 
Faxon, W., dimorphism in the genus 
Cambarus, vii, 42. 
articles on Crustacea, ii, 414. 
Ferrel, W., cyclones, tornadoes and wa- 
terspouts, ii, 33. 
relative temperatures of the hemis- 
pheres, iv, 89. 
Ferric hydrate, colloidal, vii, 405 
Ferns, see BoTANny. 
Fewkes, J. W., a Cercarih 
sete, iii, 134. 
articles on marine invertebrates. ii, 
413, 414. 
Films, influence of an electric current 
on, ix, 334. 
Filter papers, toughened, xxx, 157. 
Fine, H. B., shadows obtained during 
the glow discharge, i, 394. 
Finlay, J. P., Tornadoes, not., iv, 407. 
Fisher, O.. the Earth’s Crust, iii, 283. 
Flames, electricity of, iv, 144. 
new arrangement for sensitive, iii. 
51. 
Fletcher, L. B., determination of the B. 
A. unit, xxx, 22. 
Flint, A. R., variation in length of bars 
at freezing point. v, 448. 

Floating bodies, attractions and répul- 
sions of, Le Conte, iv. 416; vii, 307. 
Flood of the Ohio River. 1884. Dana 

vii, 419. 
Florida, geology of, Smith. i, 292 
nummulitic deposits in. iv. 294; v, 
158. 
Rhinoceros and Hippotherium from, 
ix, 418. 


with caudal 


reefs, geology of, Agassiz. vi, 408. 
Fluorine, free, in fluor spar, ii, 71. 


Fogs, clouds, dust and, i, 237 
Fog-signals. soundless zones 
470. 


near. iv. 
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Fontaine, W. M., minerals in Amelia 
Co., Virginia, v, 330. 
older Mesozoic flora of Virginia, 
xxx, 162. 
Foot-prints, supposed human. Marsh, vi, 
139. 
Forbes, 8. A., Food of Fishes, i, 338. 
Ford, S. W., the genus Obolella, i, 131. 
the embryonic forms of trilobites, 
li, 250. 
Primordial 
N. Y., viii, 35 
rocks near Schodack Landing, viii, 
206, 242; ix, 16. 
age of slaty rocks near Schenectady, 
ix, 397. 
Forel, F. A., structure and movement of 
glaciers, iv, 146. 
pelagic fauna of fresh-water lakes. 
v, 83. 
Glacial Studies, viii, 400. 
Forts vitrifiés, materials from, ii, 150. 
Forwood, W. H., geyser action at Yellow- 
stone Park, vi, 241. 
Fossils, see GEOLOGY. 
Foulke, S. G., an endoparasite of Noteus 
xxx, 377. 
Fowler, J.. List of the Plants of New 
Brunswick, xxx, 85. 
Foye, J. C., Tables for Determination of 
Minerals, iii, 418. 
Frank, B., Die Pflanzenkrankheiten, vii, 
£15, 
Fraunhofer lines, see Spectrum, 
Frazer, P., Peech bottom roofing slates, 
ix, 70. 
report of Berlin Geological Congress, 
xxx, 454, 
Frazier, B. W., axinite near Bethlehem, 
Penn., iv, 439. 
Freeman, S. H., electrification by evap- 
oration, iii, 428, 
Frisby, £.. comet of 1882, v, 86. 
Fritts, C. £., new ferm of selenium cell, 
vi, 465. 
Fuchs, T., distribution of oceanic life in 
depth, v, 163. 
Fulgurites from 
viii, 252. 
in the high Alps, ix, 415. 
Furman, J. H., copper-bearing region in 
northern Texas, iil, 65. 


fossils in Stuyvesant, 


Mt. Thielson. Déiller, 


Furnace, the electrical, Cowles, xxx. 308. 
Fusion, modes of, ii. 220. 

see Melting. 
Gabb. W. M.. Caribbean Miocene Fos- 


sils, ii, 77. 
Gage, A. P.. Elements of Physics, v. 383. 
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Gage, S. H.. Anatomica] Technology, v, 
316. 

Galvanic elements, chemical energy and 
electromotive force of different. i, 74. 

Galvanometer, aperiodic, vii. 57. 


for powerful currents. Brackett. i. 
395. 
new, ix, 167. 
Galton, F., Life-History Album, viii. 78. 
Gannett, H., the timber-line. iii. 275. 
Dictionary of Altitudes, ix, 424. 
Gardiner, J. T., Report of New York 
State Survey, iv, 318; vii, 418. 
Gardiner, W., water-glands and necta- 
ries, viii, 240. 
Gardner, J. S., Can underground heat 
be utilized? xxx, 317. 
Garman. S.. New Reptiles and Fishes. 
ii, 162. 
Gas. moisture in, Morley. xxx, 140. 
analysis, apparatus for, v, 74. 
under greatly diminished pres- 
sure, viii, 454. 
coal. determination of sulphur in. v, 
fo. 
densities, determination of. iii, 409. 
isentropic curve of, Nipher. iv. 138. 
Gases, absorption of dark heat rays by. 
i, 236. 
action of radiant heat on. i, 
324. 
and vapors, diffusion of, viii, 70. 
apparatus for liquefying. iv, 148. 
diffusion of, iv, 392. 
electrical resistance of. iii. 


323, 


321, 


kinetic theory of, ix, 255. 
influence of, on reflecting surfaces, 
i, 140. 
in smoky quartz, i, 203, 209. 
magnetic rotatory polarization of, 
i, 139. 
reduction to normal volume, vii, 315. 
under electrical discharges, i, 75. 
viscosity of, iii, 239; ix, 59. 
Geikie, A., lava-fields of Europe, i, 145. 
on the Dimetian, etc., v, 478. 
crystalline rocks of the Scottish 
Highlands, ix, 10. 
Director-general of geological sur- 
vey of Great Britain, iii, 338. 
Geological Sketches, iv, 153. 
Geikie, J., physical features of Scotland, 
xxx, 159. 
Geissler thermometers, i, 449, 451. 
Genth, F. A., contributions to mineral- 
ogy, iv, 398. 
vanadates and iodyrite from New 
Mexico, xxx,81. 
Pennsylvania Geological Reports, v, 
310, 473. 
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Geographical Congress. International. 
i, 337. 
Geological Atlas of Panther Creek Basin. 
v. 388; vii, 407. 
of Pennsylvania, ix. 340. 496; 
xxx, 160, 
chart of Yellowstone Park, i. 244. 
colors, and terms, i. 326. 
Congress, at Berlin. viii, 78. 
ix. 496; xxx. 454. 
at Bologna. i, 325; 


318; 


iii. 150; vi. 
410. 

maps of British Columbia. i, 80. 

of British Islands. v. 310. 

of Florida, i, 305. 

of the Territories, (Hayden’s). 

153. 

of U. States. Hitchcock, i, 505; 

Mc Gee, xxx. 244. 

Record for 1878. iv. 408. 
GEOLOGICAL REPORTS AND SURVEYS— 

Alabama, E. A. Smith. for ’79. '80, ii. 
80; v, 311. 

Brazil, Paleontology. iv, 153. 

Canada, A. R. C. Selwyn, Director, 
for 78-79. i, 243, 410 (Dawson, 
Hoffmann); for New Brunswick, i, 
506; for ’79, ’80, iv, 151 (Dawson, 
ete.); for ’80-’82, vii, 410; Macoun’s 
Catalogue of Plants, ix, 265; geol. 
map, ix, 340; for ’82-’84, ix, 408 
(Pearl R., Dawson); xxx, 77 (Hoff- 
manu), xxx, 241 (Bell, Ells, ete.) 

Colorado, J. A. Smith, i, 408. 

Georgia, Campbell and Ruffner, vi. 


Vii. 


411. 
Illinois. A. H. Worthen, vol. VII. vi, 
414, 483. 


India, Economic, Ball. iv, 151. 

Indiana, J. Collett, i, 166,410; ii, 78; 
iv, 293; viii, 314, 

Minnesota, N. H.Winchell, W. Upham, 
for 1880, iii, 62, 64; 1881, v, 88, 
155; for 1882, viii, 155, vol. I, of 
final Rep., viii, 316, Crustacea, viii, 
322; ix, 68; for 1883, Upham, flora, 
viii, 472; for 1884, xxx, 396. 

New Brunswick, see Canada, above. 

Newfoundland, v, 88. 

New Jersey, G. H. Cook, for '80, i, 
409, ii, 77; for ’81, iii, 325; for 
’82, v, 383; for ’83, vii, 408; for 
84, xxx, 161. 

N. York, James Hall, paleontological, 
v, 391, viii, 234. 

N. Carolina, i, 410. 

Northern Pacific R. R., Scientific 
Survey, R. Pumpelly, iv, 237, vii, 
246 (maps). 

Ohio, Part 1. Zoology, v, 311; vol. 
v, Economic Geology, Orton, ix, 68. 
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GEOLOGICAL REPORTS AND SURVEYS— 


Pennsylvania, J. P. Lesley, Director, 
i, 153 (Lesley, Carll), i, 241 (Ash- 
burner, Bradford oil district); i, 329, 
viii, 470 (coal flora, Lesquereux) ; i, 
409. ii, 78 (Carll, Chance, Pitt), ii, 
152 (Platt); ii, 485 (Platt, McCreuth. 
White, Platt); v, 157; 310 (Steven- 
son, Chance, White. Hall, Genth); 
v, 387 (Atlas of the Panther Creek 
basin); v, 471 (White. Chance. 
Hall) ; vii, 69 (Prime. Chance, San- 
ders, Hall); vii, 71, Chance, d’ Invil- 
liers, Caril): vii, 149 ( White); vii, 
407 (Ashburner); viii, 231 (Lewis, 
terminal moraine, ete.); viii, 234 
(@’Invilliers, Chance, Ashburner); 
viii, 396 (d’Invilliers, Ewing, Lesley, 
limonite beds and origin); vii, 470 
(Lesquereux, coal flora); viii, 406, 
ix, 69 (Beecher, J. Hall); ix, 340 
(Grand Atlas, Div. [); ix, 496 (atlas 
of Counties); xxx, 160( Wall, Clay- 
pole, atlas, Div. ITT). 

Portugal, ix. 417. 

Queensland, R. L. Jack, i, 159. 

U.S. Survey under Capt. Wheeler. 
U.S. A., iv, 149 (White. Steven- 
son, Laramie. Carbonif.. etc.) 

U. S. Survey under Dr. Hayden, i, 
244, (Geol. charts); i, 328 (Gray. 
Flooker, Cope) ; ii. 408, 409, ( Cope. 
Scudder); iii, 153 (Packard): iv, 
401 (Allen. Grote); vi, 243 (Peale 
on the Geysers); vi, 409, (12th 
Ann. Rep.) vii, 153 (Geol. map); 


ix, 260, xxx, 295 (Cope, Tertiary 
Vert., Lesquereux, Cret. and Tert. 
flora). 


U. S. Geol. Survey, C. King, Director, 
Ist Ann. Rep., ii, 487; iv, 64 (4m- 
mons, Leadville); iv, 81, 482 (Dut- 
ton, Grand Cafion); vi, 414, 479 
( Becker, Washoe); viii, 462 (Irving. 
Copper-bearing rocks); xxx, 318 
(Lord, Comstock Mining and Min- 
ers). 

U.S. Survey under J. W. Powell, 
Rep., by Newton and Jenney on 
the Black Hills, in, 399. 

U. S. Geol. Survey, J. W. Powell, Di- 
rector, Bulletins, iii, 282 ( White); 
iii, 452, iv, 129, 281, (Cross and 
Hillebrand); iv, 404, (Gilbert, meas- 
uring heights); v, 139, vi, 76, 
(Cross, andesite): v, 206 ( White, 


Glacial, Upper Mo.); v, 311, 392 
( White, non-marine fossil mollusks) ; 
v, 401 (Jrving, sandstones); v, 411 
(White, Green R. group); vi, 24 
( White. burning of lignite); vi, 120 
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( White, Laramie flora), vi, 150 (Gil- 
bert, L. Bonneville); vi, 271 (Cross 
& Hillebrand, Cryolite, &c.); vi, 482: 
vii, 64 (2nd Ann. Rep., Hague. 
Walcott, etc.); vii, 66 (3d Rep.. 
Hague, Marsh, Russell, White); vii, 
75 ( Williams, U.S. Min. Resources) ; 
vii, 94 (Cross, Sanidine, topaz); vii, 
349 (Hillebrand, Lollingite):; viii. 
20 (Clarke & Chatard, Minerals) ; 
viii, 228 (Chamberli::, glacial); viii, 
401 (Russell, L. Lahontan); ix, 169. 
173 (Marsh, Dinocerata); 416 ( Wal- 
cott, Pal., Eureka Distr.); xxx, 79 
(White, Russell, Call); xxx, 162 
(Fontaine, Mesozoic Flora); xxx, 244 
(McGee, map); xxx, 248 (N. A. Eth- 
nology); xxx, 388 (Hague & Iddings) 
Washoe rocks); xxx, 390 (ZS. 
Dana, Thinolite); xxx, 399 (Becker, 
California Strat.); xxx, 486, 4th 
Ann. Rep. (Dutton, Williams, Rus- 
sell). 

Virginia, W. B. Rogers (reprinted) ix, 
414; xxx, 357. 

Wisconsin, vi, 483; vii, 146. 

Wyoming, ete.. vi. 241. 


Geological Society, American, iv, 69. 


of London, vii, 421. 


GEOLOGY— 


work on. Packard, iii, 418. 
Abrasion by wave action, Dana, xxx 
103, 176, 184. 
Aerial formations, xxx, 78. 
Aetosauria, Marsh, vii, 338. 
Age, fossils as a criterion of, viii, 315. 
kinds of rocks as a criterion of, 


Alaska, notes on, Dall, i, 104; iv, 67. 
Algues, Fossiles, work on by Saporta, 
v, 235. 
Allgemeine u. Chemische of Roth, vii, 
193. 
Allodon, Marsh, i, 511. 
Alps, Apuan, i, 328; ii, 488. 
disintegration in, xxx, 79. 
folds in, v, 477; xxx, 79. 
the great fault in, i, 406. 
Jurassic, of St. Gothard Tunnel. 
i, 405. 
the occidental, ix, 417. 
see GLACIER. 
Alteration of superficial deposits, by 
surface waters, ii, 80. 
Alveolites, Thompson, ii, 235. 
Americas, denudation of, Reade, ix, 
290. 
Ammonites in the Tejon group of Cal- 
ifornia, iv, 152. 
Amyzon shales, Cope, i, 328, 


Judd XXX 395, 
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Anchisaurus, Marsh, ix, 169. 
Anguilla bone cave, vii, 71; xxx, 180. 
Anp Arbor, Winchell, xxx, 315. 
Annelid jaws from the Wenlock and 
Ludlow of England, i, 244. 
Annelids, Silurian of Gotland, v. 392. 
Anthracite field of Pennsylvania. sur- 
vey of, i, 154; ii, 152; v. 157. 387; 
vii, 407. 
of Colorado, iii. 64. 
in Sonora, Mexico, iv, 399. 
mining, ii, 152. 
Anthracopupa. Whitfield. i, 126. 
Antlitz der Erde. work on, Suess. vii. 
151; ix, 418. 
Apatite of the Canadian rocks, Vennor, 
viii, 74. 
Appalachians, age of, Elliott. v, 282. 
materials of, xxx, 316. 
Aralo-Caspian basin, xxx, 243. 
Archean, divisibility of, Zrving, ix, 
237; on subdivisions of, Whitney, 
viii. 313. 
Archzeopteryx, the Berlin, viii, 465. 
Argillite of Newfoundland. Wads- 
worth, viii, 101. 
Argillites, Braintree. Dodge. v, 65. 
Arvonian formation, v. 478. 
Azoic System, work on, Whitney, viii, 
313. 
Berocrinus, Wachsmuth and Springer. 
vi, 365. 
Bavarian Geology, work on, Giimbel, 
viii, 317. 
Becraft’s mountain. Davis. vi, 381. 
Bedding, origin of, Dana, viii, 393 
Belgium, fossiliferous metamorphic 
rocks, v, 234. 
Bermuda, Rice, ix, 338. 
Bernardston fossils, Whitfield. v, 368. 
Birds, Jurassic, Marsh. i, 341; ii, 337. 
toothed, i, 255. 
Bituminous matter in 
Orton, iv, 171. 
Bitumens, origin of, Peckham, viii, 105. 
Black Hills, Newton, ii, 399. 
Blue Ridge, near Balcony 
Campbell, viii, 221. 
Bosnia, Herzegovina, Geol., v. Mojsiso 
vics, i, 409. 
Bowlder clays, see Glacial. 
Brains of Tert. mammals, vi, 71; ix, 190. 
Brick-clays making cream-colored 
bricks in Minnesota, iii, 64. 
British. relation to Scandinavian, 


Ohio shales, 


Falls, 


Judd. xxx, 393. 
Columbia, ii, 
79. 
Brontosaurus, restoration of. Marsh. 
vi. 81 


we 
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Buried valleys, ii, 151, 472; 
vii, 149. 

Burlington limestone in New Mexico. 
Springer, vii, 97. 

California. stratigraphy of, xxx, 399. 

Cambrian in British Columbia. xxx. 
79. 

subdivisions of. v, 478; vii. 321. 

Camptosaurus, Marsh, ix, 169. ; 

Caribbean Miocene fossils, Gabb, ii. 77. 

Catskill plateau continued in Pennsyl- 
vania, v. 471. 

Caverns, American. work on, Hovey, 
iv, 238. 

Centre County, Penn.. viii, 396. 

Cephalopoda, new, Dwight. vii, 254. 

on genera of fossil, Hyatt. viii. 

488. 

Ceratosaurus, Marsh. vii. 329; viii, 
161. 

Chalk, sponge-spicules from, i, 407. 

Channel-fillings, Devonian, Williams. 
i, 318, 

Chemung, fauna of. Williams. v. 91, 


486; v. 


China, Work on, Richthofen, vi. 80, 
152. 
fossil plants of, Newberry. vi, 123. 
Cincinnati rocks, fossils of. iii, 65. 
Cirriped, new Devonian, Clarke, iv, 55. 
Claiborne, age of. ix, 457; xxx, 60, 
266, 270, 300, 421. 
fossils of, Mell, i, 157. 
Clays, sedimentation of. Brewer, ix, 1. 
Climate and eccentricity, Haughton, 
iv, 436. 
mild polar, Croll. ix, 20. 138. 
of later geological time, i, 149, 150; 
iii, 489; v, 153. 
of Siberia in era of » Mammoth, i, 
148. 
secular changes in. ii, 437. 
see Glacial Climate. 
Climatic Changes, work on. Whitney, 
i, 149, 150; iii, 489; v, 153. 
Climatichnites Fosteri, Todd. v. 233. 
Coal, Arctic, i, 157. 
borings for, Neb.. Hicks, ix, 159. 
coking. of Colorado, iii, 64. 
field, Brazos, Texas, ii, 152. 
Cafion City, Col., iii, 152. 
Deer Creek, Walcott, ix, 338, 
Flora, Carboniferous, Lesquereux, 
i, 329, 409; viii, 470; see further 
under plants. 
regions, Pennsylvania, i, 153, 
329; ii, 152; v, 387; vii, 407; viii. 
396, 479; xxx, 160. 
Coals and lignites of the Northwest 
Territory, xxx, 77. 
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Coal, structure of Carboniferous, viii, 
167. 
Cockroaches, American fossil, Scudder, 
ix, 418. 
Paleozoic, Deichmiiller. iv, 475 
Silurian, ix, 419. 
Ceeluria, Marsh, i, 339. 
Coenostroma, Winchell, xxx, 317. 
Colorado Cafion, pre-Carboniferous 
strata in, Walcott, vi, 437, 484. 
Tertiary of. Dutton, iv, 81. 
Comstock Lode, Becker, vi, 479. 
Cone-in-cone structure, Young, xxx, 78. 
Connecticut river, see GLACIAL. 
sandstone and trap, v, 383, 
474. 
Continents and ocean basins, Crosby, 
Dana, ix, 336. 
origin of, Taylor, xxx. 249, 316; 
A. Winchell, id., 417. 
creation of, by ocean currents, ix, 
339. 
Copper and lead ore of Wisconsin. 
origin of, Chamberlin. vii, 147. 
Copper-bearing region in Texas, iii. 
65. 
rocks of Lake Superior re- 
gion, N. H. Winchell, v, 155; ix, 
67, 339; Wooster, vii. 463 ; Irving 
viii, 462; ix, 258. 
Coral reefs of Cuba. elevated, vi. 148. 
of Florida, vi, 408. 
origin of. Dana, xxx, 89. 
158, 169. 
limestone of Pacific. analysis 
of, xxx, 244. 
Corals, Carboniferous of 
Thompson, viii, 316. 
Niagara and Upper Helderberg. 
Hall, iv, 295. 
Paleozoic. of Spitzbergen. ix, 69. 
Cortlandt Geology. Dana, ii. 103; viii. 
384, 
Cosmical dust, so-called, ii, 86. 
Cretaceous of Q. C. Is., i, 243. 
of British Columbia, vii, 410. 
Crinoids, fossil, Miller, vii, 158. 
Palzozoic, vi, 105, 365. 
Silurian, Wachsmuth and Spring- 
er, Vy 255. 
with articulating spines, ix, 339. 
Crustacea. new Devonian. Clarke. v, 
120. 
Cuba, iron-ores of. Kimball, viii, 416. 


Scotland, 


Cyathophycus, Walcott, ii, 394. 
Dawsonella, Whitfield, i. 125. 
Deer Creek coal field, Walcott, ix. 


338. 
horns, impregnated with tin ore 
ii, 81, 
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Deerfield dyke, Hmerson, iv, 195, 270, 
349. 
Delaware gravels, Chester, vii, 189; ix. 
36. 
Denudation of the Americas, Reade, 
ix, 290. 
in the Colorado region, Dutton, 
iv, 482. 
Devonian Crustacea, Clarke, v, 120. 
rocks of Belgium, vy, 234. 
flora, U. S.. (Erian), Dawson, ii. 
233; iv, 338, 488. 
fossils of New York, i, 44. 
of Penn., White, vii, 150. 
Diabase intersecting zinc ore, Emer- 
son, iii, 376. 
Diamond, geology of, Derby, iii, 97; 
iv, 34. 
Diclonius mirabilis, Cope. vi, 75. 
Dicotyledons, Mesozoic, Ward,vii, 292. 
Dictyophyton, Whitfield, ii, 53, 132. 
Didelphys pygmea, Scott, vii, 442. 
Diluvinm, gray and red of Europe, 
155; ii, 80. 
Dimetian formation, v.. 478. 
Dinichthys minor, Ringueberg, vii, 476. 
Dinoceras, restoration of, Marsh, ii, 
31. 
Dinocerata, work on, Marsh, ix, 169. 
173. 
Dinosauria, classification of, Marsh, i. 
423: iii, 81; vi, 85; vii, 167, 337. 
Dinosaurs, American Jurassic, Marsh. 
i, 16%, 30, Si yi, Si; 
vii, 161, 329; viii, 161; ix, 169. 
of the Laramie, Cope, vi, 75, 122. 
Diplodocus. characters of. Marsh. vii. 
161. 
Diplotheca, Matthew, xxx, 293. 
Dipterocaris, Clarke. v, 121. 
Displacement through intrusion. Dana. 
xxx, 374. 
Docodon, Marsh, i, 512. 
Drift, see GLACIAL. 
Drumlins, distribution of. Davis. viii. 
407, 
Dust, cosmical, ii, 86. 
Eagle River, preglacial channel of. 
Whittlesey, ix. 392. 
Karthquakes of the Great Basin, Gil- 
bert, vii. 49. 

Earth, rigidity of, Darwin. v. 464. 
Physics of, Fisher, iii, 283. 
Karth’s features, origin of, McGee. i. 
276; Winchell. xxx. 417; Taylor, 

xxx. 249, 

Ecca beds of South Africa, viii, 468. 
Echini, Cretaceous and recent, Agas- 
siz, iii, 40. 
Kchinognathus 


Walcott, iii, 213, 
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Economic Geol. of India, Ball, iv, 151. 
Elevations, supposed, on the New 
England Coast, i, 77. 
Eocene of Wyoming and New Mexi- 
co, iii, 324. 
EKozoon, controversy on, iii, 418. 
Erian, see Devonian. 
Ksker, on the term, Kinahan, ix, 135. 
«Euphoberia, Scudder, i, 182. 
Eureka district, Walcott, ix, 416. 
Eurypteride, Carboniferous, Hall, ix, 
69. 
Eurypterus, new, iii, 151, 213; ix, 69. 
from near Buffalo, iii, 418. 
Exploration of Wyoming, Forwood, vi, 
241. 
Facies Géologiques, Renevier, ix, 262. 
Feerée Islands, iv, 152. 
Faulting, Becker’s theory of, Browne. 
viii, 348. 
impact friction and, Becker, xxx, 
116, 194, 244. 
Faults, origin of, McGee, vi, 294. 
Fishes, Devonian, Whiteaves, i, 494. 
Flora, fossil, general work on by 
Stur, xxx, 80. 
see further under Plants. 
Florida,. geology of, Smith, i, 292. 
see dlso under Florida. 
reefs, Agassiz, vi, 408 ; xxx, 178 
Footprints, human, in Nicaragua, vii, 
239, 


Foraminifera, on fossil, Z: R. Jones, 
iv, 69. 
Fossils, why are they absent from pre- | 
Cambrian strata, xxx, 78. 
a criterion of geological equiva- 
lency, viii, 315. 
mollusean of Syria, vii, 490. 
in metamorphic rocks, i, 78, 327, 
405; iv. 148; v. 234; vii. 69; 
(Prime). 
Frenchman’s Bay, Maine, iii, 64. 
Frost, action of in arrangement of 
earthy materials, i, 345, 
Fulgurites, viii, 252; ix, 415. 
Gaspé peninsula, rocks of, xxx, 242, 
Gastornis Klassenii, xxx, 318. 
Geodes, origin of, Dana, xxx, 376. 
Geodized fossils. Worthen, xxx, 376. 
Geologische Briefe, vom Rath, viii, 401. 
Geysers of California, iv. 23; v, 424; 
vi. 1. 
Yellowstone Park. v. 104, 351 ; vi, 
241, 243. 
Glacial, see GLACIAL. 
Glyptocrinus, v, 255; vi, 105. 
Gold in Brazil, Derby. iii. 178; viii. 
440, 
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supposed human, Marsh, vi. 139. | 


GEOLOGY— 


Graptolites, Utica slate, Booth, vi, 380. 

Gravel, hillocks of angular, Chamber- 
lin, vii, 378. 

Gravels, Delaware, Chester, vii, 189; 
ix, 36. 

Green River group in Montana. White, 
vy, 411 

Grezzoni of Italy, ii, 488. 

Gulf of Mexico, i, 288; ii, 58. 

dimensions of, viii, 320. 
former connection of, with Pacific 
Ocean, vii, 157. 

Gypsum deposits, Williams, xxx, 212. 

Hippotherium, Florida, Leidy, ix, 418. 

Hoplocrinus and Hybocrinus, Wachs- 
muth and Springer, vi, 365. 

Ice, see Glacier. 

Idiostroma, Winchell, xxx, 317. 

Insects, Carboniferous, Scudder, viii, 
470; ix, 418. 

Devonian, Scudder, i, 111. 
Triassic, Scudder, viii, 199. 

Trish Elk, deposits containing, ii, 408. 

Tron ore of Centre Co., Penn., viii, 
397. 

ores of Cuba, Kimball, viii, 416. 
of Marquette district, ii, 320, 
402, 403. 
of Mexico, Silliman, iv, 375. 
of Rhode Island, ii, 152. 
origin of, Archean, Newberry, 
i, 80; v, 476; Wadsworth, ii, 152, 
320, 402, 403; Julien, v, 476; Cham- 
berlin, vii, 147. 
origin of limonite, Dana, viii. 
398. 

Itacolumite, flexibility of, Derby, viii, 
203. 

Jasper beds of Tuscany, i, 407. 

of iron ore beds, Wadsworth, ii. 
403. 

Jointed structure, Gilbert, iii, 25; iv, 
50; vii, 47; Kinahan. iv, 68; v. 
476; McGee, v, 152. 

in clay and marl. LeConte. 
iii, 233. 

Joints, in strata, near Paris. iii, 63. 

Jurassic strata of America, White. ix. 
228. 

Jura-trias of Eastern North America. 
Dana, v, 383, 474. 

of S. W. Colorado. iii, 243. 

Kame, see GLACIAL. 

Kansas. Carboniferous. Broadhead, ii. 
oo. 

Kaolin from quartzyte, Dana, viii, 449. 

Kaolinization, Barus, xxx, 163. 

Kettle-holes near Wood's Holl, Mass.. 
Koons, vii. 260; ix, 480. 

at New Haven. Dana, vii. 113. 
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GEOLOGY— 
Keweenaw ore deposits, vii, 147. 
rocks, v, 155; vi, 27, 155, 321: 
vii, 463; viii. 462; ix, 67, 237, 258, 
339. 
sandstones, enlargements of feld- 
spar in, vii, 399. 
Kreischeria. a fossil Pseudoscorpion, 
iv, 474, 
Laccoliths, Ireland, ii, 152. 
Lake Agassiz, Upham. v, 156; vi, 327. 
basin, Tertiary of Florissant. ii, 
409. 
basins, classification of, iv. 230. 
3onneville, Gilbert, vi. 150. 
Krie, preglacia] outlet of, ii, 151. 
486; viii, 32. 
Lahontan of Nevada, vii. 67. 
thinolite of, Dana, xxx, 390. 
Ontario, terraces of. iv, 409. 
Winnipeg, southward discharge 
of, iv, 428; v. 156; vi. 327; vii. 34, 
104, 
Lakes, changes of level in, i, 415. 
of Minnesota, iii, 62. 
Lamellibranchiata of N. York. Hall, y, 
391; viii, 234. 
Laopteryx, Marsh, i, 341. 
Laramie, age of the, iv. 150. 152; vii, 
68. 
commingled types of. 
120. 
Dinosaur from, Cope, vi, 75, 122. 
Mollusea of. White. v, 207. 
of Canada, iv. 15i. 
of California, iv. 152. 
of New Mexico, Stevenson. ii. 370, 


White. vi, 


i plants of. vi, 120. 
Lava-fields of Northwestern Europe. 
Geikie, i, 145. 
x Leadville, mines of. Emmons. iv, 64. 
t Lenticular hills, Hitchcock, vii, 72 
Lestophis. Marsh. ix, 169. , 
a Lethzea Geognostica, Roemer. v, 478. 
‘ Lignite. burning of, in situ. White, vi. 
24. 
Lignites of the Northwest Territory. 
77. 
Lignitic, see Laramie. 
Limestone, erosion of. Hwing. ix. 29. 
coral of Pacific. analysis of, xxx. 
244. 
nodules, deep-sea. iv. 447; vi. 245. 
metamorphic of Dutchess Co. fos- 
siliferous, Dwight, i, 78; vii, 249. 
of Orange Co., Y., fossiliferous, 
Darton, xxx, 452; Prime, vii, 69. 
of Westchester Co., Dana. i, 425; 
303, 393, 327. 
, odlitic of Indiana, iv, 293. 


Taconic. Dana. ix. 210, 443 
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GEOLOGY— 

Limonite ore beds. Lesley, Jnvilliers, 
Ewing, viii, 396; Dana, viii. 398. 
Limuloids, new Carboniferous, Pack- 

ard. xxx, 401. 
Lingula, from red quartzites of Minne- 
sota, xxx, 316. 
Linnarssonia. Walcot, ix. 115. 
Loss of Des Moines, and fossils in. 
McGee and Cail, iv, 202. ' 
Loxolophodon, Osborn, ii, 235. 
Macelognatha, Marsh, vii. 341. 
Magnesian, limestone of deep-sea, vi. 
245. 
Maine, Silurian fossils in, ii, 434. 
Mammals. Eocene of New Mexico. ii. 
108. 
Fossil, of British Museum, Lyd- 
dekker, ix, 348. 
Jurassic, Marsh, i, 511. 
Man, antiquity of, Dawkins. iv, 314. 
glacial, in Minnesota, vi, 528. 
Paleolithic, Delaware Valley, iii. 


152. 

Marsupial, new Miocene, Scott, vii. 
442, 

Marsupials. new Tertiary. Cope, iv, 
295. 

Mastodons in New Jersey, .iv, 294. 

Matthevia, Walcott, xxx, 17. 

Mediterranean basin, in the Glacial 
period, xxx, 243. 

Menevian argillites of Braintree. 


Dodge, v, 65. 
Mersey tunnel, Reade, ix, 413. 
Mesonacis, Walcott, ix, 328. 
Mesozoic Flora of Virginia, Fontaine. 
xxx, 162. 
and Cenozoic bibliography, Miller, 
ii, 234. 
Metamorphic rocks. fossils in, i. 78, 
405; iv. 148; v. 234; vii, 69, 
ix, 70; xxx, 452. 
Metamorphism. King and Rowney. iii. 


327 
249 ; 


118; Stevenson, ix, 414. 
see under Rocks. 

Millstone grit. Chance, i, 134. 

Minas Geraes, Brazil. ii, 221 

Mineral belts of the Pacific slope 
Becker, viii, 209. 

Minnesota valley in the ice age, iv, 
£28; vi, 327; vii. 34, 104. 


Mollusks. non-marine fossil,. v, 392; 
vii, 68. 
Carboniferous, Whitfield, i, 125. 
descent of. White, iii, 382. 
of the Great Basin, Cali, xxx. 79. 
Monticulipora, Nicholson, iii. 491. 
Moraine. see Glacial. 
Mount Lebanon fossils, vii, 490. 
Mountain making, see under Zarth. 
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GEOLOGY — 

Mountains, stresses caused by, ii, 317; 
iv, 256. 

Mt. Ktaadn, drift in, ii, 229. 

Myriapods, Carboniferous, Scudder, i, 

182; viii, 470. 
fossil, Scudder, iv, 161. 

Namaqualand schists, viii, 468. 

New England coast, nature and origin 
of sediments off, Verrill, iv. 447. 
New Mexico, formations and fossils 

of, iv, 149. 

New York Bay, submarine geology 
outside of, Lindenkohl. ix, 475. 

Niagara River and the Glacial period, 

Wright, viii, 32. 

Nicke! in Nevada, Newberry, viii, 122. 

Nomenclature of subdivisions, i, 326. 

Northern Pacific R. R., Newberry, xxx. 
337. 

Nummulhitie deposits in Florida. iv. 
294; v, 158. 

Obolella, Ford, i, 131. 

Obsidian, Yellowstone Park, v. 106. 

Odontornithes, work on, Marsh, i, 255. 

Oil, origin of mineral, White, li. 486 ; 
Newberry, iv, 232. 

regions of Penn., Ashburner, i, 242 
(Bradford Co.); xxx, 160 (maps); 
Carli, i, 154; ii, 78; vii, 71. 

Oneida conglomerate, v, 472. 

Ore Deposits, Phillips, viii, 469. 

Ores, deposition of. Newberry, viii, 
465. 

see Vein-formation. 

Orthocynodon, Scott and Osborn. iv, 
223. 

Osars, Chamberlin, vii, 389. 

Palzeocampa, affinities of, Scudder, iv, 
161. 

Palzocrinoidea, Wachsmuth and Sprin- 
ger, ii, 494: vi, 365; Miller. vi, 
105. 

Paleozoic of Spain, vii, 491. 

of Texas, Walcott, viii, 431. 
Corals, Lindstrém, ix. 69. 
Fossils, Miller, iv, 474; v, 240. 
thickness of in Penn., i, 242. 

Panther Creek basin, Ashburner, v, 
387; vii, 407. 

Pantotheria, J/arsh, ii, 286, 410. 

Paradoxides Davidis in America, xxx, 
72. 

Peace River region, Dawson, i, 391. 

Peach Bottom slates, Frazer, ix, 70. 


Pebidian formation, v, 4:78. 

Percidee, new fossil, Cope, v, 414. 

Permian plants of Colorado, v, 157. 
vertebrates of Texas, i, 407. 

Petroleum of British America, iii, 154. 
see also Oil. 
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GEOLOGY— 
Phénoménes d'altération, den Broeck, 
ii, 80. 
Philadelphia Co., v, 473. 
Phosphatic depositsin Alabama, Smith, 


vii, 492. 
Phosphates of North Carolina, viii, 75. 
Phyllopods, new Devonian. Clarke, 
iii, 476. 
Physical Survey of Georgia, Campbell. 
vi, 411. 
Geography, Lectures on, Haugh- 
ton, i, 150. 


Plants, Carboniferous, i, 329, 409; vi, 
112; viii, 470; of Worcester Co., 
Mass., Perry, ix, 

of China, vi, 123, 153. 

Cretaceous and Tertiary, Lesque- 

reux, ix, 260. 
Devonian, Dawson, ii, 
338, 488. 

Japan fossil, Nathorst, v, 396. 

of the Laramie, White, vi, 120. 

Lignitic, Manitoba, ii, 233. 

of Mazon Creek, viii, 314. 

Mesozoic, Ward. vii, 292; 

taine, xxx, 162. 

Silurian of Wales, ii, 153. 
Plioplarchus, Cope, v, 414. 
Plumulites Devonicus, Clarke, iv, 55. 
Peecilopod in the Utica slate, iii, 151. 
Pot-holes in Bronx Valley, v, 158. 

at Gurleyville, Conn., v, 471. 
Potsdam and Acadian groups, similar- 

ity of, Whitfield, vii, 321. 


233; iv, 


Fon- 


and copper-bearing rocks, vii, 
463. 

and St. Peter’s sandstones, Jrving, 
v, 401. 


group, Virginia, ix, 470. 
sandstone, sands of, iii, 257; iv. 
47; v, 401. 
Prestwichia, Devonian, Williams, xxx, 
45. 
Primordial, in British Columbia, xxx, 
79. 
near the Hudson River, Ford, viii, 
35. 
Proétus longicaudus, Williams, i, 156. 
Pterodactyls, American, Marsh, i, 342; 
iii, 251; vii, 423. 
Pteropods, Paleozoic, Walcott, xxx, 17. 
Pterygotus, Pohiman, ii, 234; iii, 418. 
Pyrgulifera, White, ix, 277. 
Quaternary in Europe, i, 
Glacial. 
Quartz deposit made at the ordinary 
temperatures, viii, 448, 466. 
Quartzyte and Silurian in Penn. confor- 
mable, Hal/, v, 473. 
decay of, Dana, viii, 448; ix, 57. 


155; see 
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Queen Charlotte Island, age of rocks 
of, Whiteaves, ix, 444. 
Queensland Geology, Jack, i, 159. 
Receptaculidz, Hinde, ix, 69. 
Reptiles, new order of, Marsh, vii, 341. 
Reteocrinus, v, 255; vi, 105. 
Rhinoceros from Florida. Leidy. ix, 
418. 
Rio Negro, Patagonia, Dering, vi, 410. 
River channels, re-eroded, i. 155. 
valleys buried, ii, 151, 486; v. 
472; vii, 149. 
in Lincolnshire, vii, 240. 
Rivers, deflection of, Gilbert. vii. 427: 
viii, 434. 
Rocks, see ROCKS. 
Rodents, Miocene, ii, 408. 
Rondout, section at, Davis, vi, 389. 
Sahara, the Northern, i, 157. 
St. Gothard tunnel, i, 405. 
St. John Group, Matthews, viii, 74 ; 1x, 
419. 
Sand, formed from quartzyte, Dana, 
viii, 448, 
miniature domes in, viii, 469. 
Sands of a sandstone crystalline, i, 
152; (Sorby), iii, 257 ; iv, 47 ( Young) 
v, 401 (Jrving). 
Sandstones, induration, Jrving, vi, 401. 
surface consolidation by atmos- 
pheric action, Wadsworth, viii, 466. 
Saurian, Eocene, ii, 408. 
Schenectady, age of rocks near, ix, 397. 
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Schists, propagation of heat in, iv, 154. | 


Schodack Landing, rocks near, Ford, 
viii, 206, 242; ix, 16. 
Scorpion, Upper Silurian, ix, 168. 


Scotland’s physical features, J. Geikie, | 


xxx, 159. 


Scottish Highlands, Geikie, ix, 10; | 


Peach and Horme, ix, 62; Judd, 
xxx, 392. 
Sea-bottom deposits off N. England, 
Verrill, iv, 447. 
Shetland Is., glaciation, i, 158, 
Silurian Cockroaches, Brongniart, ix, 
419. 
fossils of the Girvan Distr., Eth- 
eridge, i, 243. 


unconformability between lower | 


and upper, v, 472; vii, 70, 153. 
Siphonotreta Scotica, 
278. 
Slate, structure of, Sorby, i, 153. 
Soil-cap motion, iii, 59 ; vii, 321. 


Spergen Hill limestones, Whitjield, iv, 


474. 
Spiders, Paleozoic, Scudder, ix, 70. 
Spiraxis, Newberry, xxx, 244. 
Spitzbergen fossils, Lundgren, ix. 69. 


Whiteaves, iv, 


GEOLOGY— 


Sponge-spicules, Carboniferous, i, 153. 

Cretaceous, Hinde, i, 407. 

Sponges, fossil, of the British Museum. 
Hinde, vii, 492. 

Spores. Devonian, Clarke, ix, 284. 

Staten Island geology, ii, 488. 

Streptochetus, Seely, xxx, 355. 

Sulphur, Cove Creek, Utah, v, 158. 

Susquehanna region, vii, 149. 

Syenite in Mass.. iii, 418; v, 69; xxx. 
163. 

Syrian Molluscan Fossils. Hamlin. vii. 
490. 

Taconic rocks, age of, Marcou, ii, 321; 
Dana, iv, 291, viii, 268, 311, ix, 205, 
437, xxx. 397; Hail, viii, 311; Hunt. 
vii, 490; Winchell, xxx, 397. 

near Lake Champlain, ii, 321. 

Taquamenon Bay. sandstones of. Win- 
chell, ix, 339. 

Tarsus der Vogel und der Dinosaurier. 
Baur, viii, 160. 

Terminology, i, 326. 

Terraces about Lake Ontario, Spencer. 
iv. 409. 

and ancient coast lines, ii, 149. 

Claiborne, Mell, i, 157. 

of Connecticut and other valleys. 
J. D. Dana, ii, 451; iii, 87, 179, 360; 
iv, 98; v, 440; vi. 341; vii, 113. 

of Eastern Connecticut, Koons. iv, 
425. 

in Pennsylvania, White. vii, 149. 

in Norway, ii, 149. 

Terrains, Anciens des Asturies, Bar- 
rois, vii, 491 
Tertiary of Alaska, Dall, iv, 67. 

the Atlantic slope, iv, 228. 

Flora of British Columbia, Daw- 
son, vii, 410. 

Lake-basin of Florissant, Colo- 
rado, ii, 409. 

Old, of the southwest, Aldrich, 
xxx, 300; AHilgard, xxx, 266; 
Meyer, ix, 457; xxx, 60, 421; 
Smith, xxx, 270. 

species in the French, Meyer, xxx, 


Kocene of Atlantic Slope, Heil- 
prin, iv, 228. 
of S. U. States, Hetlprin, viii, 316. 
Geology, Heilprin, ix, 69. 
Vertebrata, Cope, ii, 408; ix, 70, 
260; xxx, 79, 295. 
History of the Grand Cajion, Dut- 
ton, iv, 482. 
Thermal Springs, see Geysers. 
Tides in early time, iii, 323. 
Tortugas Reefs, Agassiz, vi, 408 ; xxx, 
180. 


‘ 
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GEOLOGY— 
Traité de Géologie, Lapparent, iii, 154; 

v, 158. 
Trilobite, injury to eye of, Walcott, | 


vi, 302. 
Trilobites, appendages of, Walcott, ii, 
79; vii, 409. 
embryonic, Ford, ii, 250. 
new. Dwight, vii,251; Walcott, ix, 328. 
Primordial in Sardinia, iii, 65. 
Tully limestone, Williams, vi, 303. 
Unification in nomenclature, etc., pro- 
posed, vi, 69. 
Uphanteenia, Dawson, ii, 132. 
Valleys, old, filled with drift, ii, 151, 
486; v, 472; vii, 149; ix, 392. 


Vein-formation, LeConte, iv, 23; v, 
424: vi, 1. 
Veins, origin of, vii, 147; viii, 465. 


Vertebrata, Permian of Texas, Cope, 
ii, 153. 
Eocene, Cope, iii, 324. 
Tert., Cope, ix, 70,260; xxx, 295. 
see Mammals, ete. 
Voleanie cones, forms of, Becker, 
283. 
rocks, see Rocks. 
of Great Basin, vii, 66, 453. | 
of Washoe, vi, 479; xxx, 388. | 
Volcanoes of California, Hague, vi, 222. | 
work on, Judd, iii, 65. 
Washoe district, vi, 479; xxx, 388. 
Waterfalls, gorges and, Davis, viii, 123. | 
Wave action on coasts, Dana, xxx, 
103, 176, 184. | 
Westchester (o., N. Y., Duna, i, 425; | 
ii, 108, 313, 327. 
Whale skeleton from Ontario, Dawson, | 
v, 200. | 
Wind-drift structure, xxx, 78. 
Yellowstone Park, geological charts | 
of, i, 244. 
Zinc, ore deposits, 


XXX, | 


Baden, i, 502. | 


age of Appalachians in, | 
, 28 
report, vi, 411. 
meteoric iron of, i, 286; vi, 336. | 

Geysers, apparatus illustrating action of, 

iii, 320. 

see GEOLOGY. 

Gibbs, J. W., double refraction and dis- 

persion of colors, iii, 262. 

double refraction and circular po- 
larization, iii, 460. 

electromagnetic theory of light, v, 
107. 

Gilbert, G. K., post-glacial joints, iii, 25. | 
jointed structure, iv, 50; vii, 47. 
new method of measuring heights 

by means of the barometer, 1v, 404. | 
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Gill, T., 


Glacial climate, discussion of, 
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Gilbert, G. K., Lake Bonneville, vi, 150, 
earthquakes of the Great Basin, vii’ 


deflection of streams, vii, 427, (re- 
ply to same, Baines, viii, 434). 


Gill, D., Heliometer determinations of 


Stellar parallax, viii, 404. 
Bibliography of Fishes of Paci- 
fic Coast, iii, 496. 

Principles of Zoogeography, viii, 241. 
Croll, vi. 
249, 488, vii, 81, 265, 343, 432, ix, 20, 
138, 300; Becker, vi, 167, vii, 473; 
Dana, vii, 93 , Dution, vii, 1; Haugh- 
ton, i, 150; iv, 436; Hill, iii, 61; McGee, 
ii, 437, iii, 61, vi, 113; Newcomb, vii, 
21; Whitney, i, 149, v, 153; Woetkof, 
iii, 417; Wood, vi, 150, 244; climate in 
the era of the mammoth in Siberia, i, 
148. 


| Glacial deposits and phenomena: 


of New England, Maine, Stone on 
Kames, ete., iii, 242,vi, 328, viii, 152, 
xxx, 146; Mt. Ktaadn, ii, 229; 
White Mts., scratches, Hitchcock, vi, 
350. 

in Massachusetts, kettle holes at 
Wood's Holl, Koons, vii, 260, ix, 480. 

Connecticut Valley, (effects of 
Glacial flood) Dana, iii, 87, 179, 
360, iv, 98. 

Connecticut, N. Haven region, 
Dana, vi, 341, vii, 113 (kettle holes, 
etc.); glacial scratches, ii, 322, vi, 
345, 350, ix, 207; in Farmington 
Valley, v, 440; in K. Connecticut, 
terraces, Koons, iv, 425. 

Long Island, v, 475, Dana, vi, 
355; Chamberlin, Dana, viii, 230. 

New York, Smock, v, 339; 
scratches in the Catskills, iii, 338 ; 
Niagara River, Wright, viii, 32; 
Chamberlin, viii, 228. 


New Jersey, Cook, ii, 717; Wright, 
iii, 242; Smock, v, 339. 
Delaware, Wright, iii, 242 ; Ches- 


ter, v, 18, 436. 

Pennsylvania, Lewis, ii, 402, -viii, 
231, 276; Abbott, flint implements 
at Easton, ii, 401; scratches, v, 472, 
vi, 483; terraces in Western, White, 
vi, 327. 

Ohio, Wright, vi, 44, 326, vii, 410; 
Chamberlin, iv, 95. 

Michigan, Winchell, xxx, 315. 

Indiana, Wright, vi, 44, 326, vii, 

10. 


Illinois, viii, 317 (bowlder clays) ; 
Wisconsin, Chamberlin, vii, 378 ; 
compared with facts in the Alps, v, 

233. 


|| 
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Glacial deposits and phenomena: 
Minnesota, Winchell, i, 358; Up- 
ham, iii, 62, viii, 316; gold in drift, 
viii, 155. 
Minnesota 
region, Dana, iv, 428; 
156, vi, 327, vii, 34, 104. 
Central North America, G. M. 
Dawson, ix, 408. 
Upper Missouri Region, Montana, 
Dakota, White, v, 206, vii, 112; 
Newberry, xxx, 339. 
Colorado, extinct of, Hills, vii, 391. 
West of Rocky Mts., Sierra Neva- 
da, i, 149, xxx, 345; Alaska, viii, 
74. 
Canada, Andrews, vi, 99 (unusual 
scratches); in New Brunswick, xxx, 
242. 
Hudson’s Bay region, xxx, 242; 
terraces about L. Ontario, Spencer, 
ii, 151, iv, 409. 
in Scandinavia, terraces and coast 
lines, ii, 149. 
of the Shetland Islands, i, 158. 
in the Alps, two glacial eras, ete., 
vi, 72; map of ancient, ix, 65. 
in the Southern hemisphere, vi, 
488 ; ix, 345. 
flood, Howorth on, iii, 418. 
kames, Stone, ii, 487, vi, 328, 
152; Dana, ii, 451, Chamberlin, 
388, Kinahan (Kam), ix, 135. 

terminal moraine, Chamberlin, 
93, vii, 68, viii, 228; Dana, viii, 231 ; 
Upham, iii, 62 ; Smock, v, 339; Wright. 
vi, 44, 326, vii, 410; Lewis, viii, 231, 
276. 

period, date of, Wright, i, 120. 

cause of, S. V. Wood, vi, 150, 244. 

oscillation of land in, Jamieson, 
iv, 473. 

man, relations to, Abbott, iii, 152; 
Babbit, vi, 328. 

buried valleys, ii, 
472, vii, 149, ix, 392. 

Mediterranean basin in, xxx, 243. 

Glaciation, influence of convection on, 
Becker, vii, 473. 
Glacier, cause of motion of, iii, 434, vi, 
149. 
structure and movement of, iii, 59, 
iv, 146. 
thickness of, Mc Gee, ii, 264 ; Smock, 
v, 339. 
Alaska, buried ice, i, 107. 
Greenland, iii, 363, vi, 413, vii, 241 ; 
Croll, vi, 488, ix, 300. 
subsidence caused by, Mc Gee, ii, 368. 
meridional deflection of, McGee, ix, 
386. 


valley, Winnipeg 
Tpham, v, 


151, 486, v, 
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Glacier, periodical variations of, iii, 56. 
Studies in the Alps, viii, 400. 
Work on, by Shaler, ii, 78. 
Gladstone, J. H., refraction equivalents, 
ix, 55. 

Glaser-DeCew, G., Electric Machines, v, 
151. 

Glass, residual elasticity of, Sherman, 
ix, 385. 

Glucose, crystallization of, iv, 59. 

Glycogen, precipitation of, iv, 22’. 

Gold, see GEOLOGY and MINERALS. 

Goodale, G. L., origin of starch grains, 

i, 330. 
botanical notices, i, 249; v, 161, 
237, 312, 479; vii, 322, 415; viii, 239, 
474; ix, 72; xxx, 164, 488. 
Wild Flowers of America, vii, 414. 
Physiological Botany, xxx, 488. 
Gorceizx, Brazilian minerals, vii, 73. 
Gordon, E. H., Electricity and Magnet- 
ism, i, 86, 140. 

Gore, G., “transfer-resistance,” xxx, 238. 

Gorges and waterfalls, Davis, viii, 123. 

Gould, B. A., algebraic expression of 

diurnal variation of temperature, iii, 99. 
Anales de la Officina Meteorologica 
Argentina, iv, 301. 
Resultados del Observatorio Na- 
cional Argentino, iv, 302. 
Report upon the unification of longi- 
tudes, viii, 321. 
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terminal moraine, viii, 276. 
Pennsylvania Geol. Report, viii, 231. 
Lichtenberg’s figures, iii, 240. 
Liebig, bust of, vii, 159. 
statue, method of cleaning, vii, 316. 
Liebig, G. A., specific heat of water, vi, 57. 
Light, Zait, noticed, viii, 310. 
absorption of, iii, 50, 486. 
and electricity, iv, 145. 
effect of, upon electrical resistance 
of metals, viii, 133. 
electro-magnetic theory of, iii, 262, 
460; v, 107; vi, 320. 
influence of, on chemical reactions, 
ix, 400. 


Light, interference phenomena of, Michel- 

son, iii, 395. 

penetration of, in Lake Geneva, ix, 
257; in Lake Tahoe, vii, 145. 

in sea water, ix, 495. 

spectroscopic observations with 
monochromatic, iii, 322. 

standard of, v, 79; viii, 72, 150; 
xxx, 128. 

velocity of, ii, 216. 

see also Refraction, Polarization and 
Spectrum. 

Lightning conduetor, space protected by, 

i, 141. 
tubes, see Fulgurites. 
Lignite, see GEOLOGY. 
Lille, infection of the waters of, iv, 318. 
sulphurous oxide in air of, vii, 54. 

Limpricht, Rabenhorst’s Kryptogamen 
Flora, xxx, 488. 

Lindberg, S. O., Peat-mosses, iv, 156. 

Lindenkohi, A., dimensions of the Gulf 
of Mexico, viii, 320. 

geology of sea bottom in approaches 
to New York Bay, ix, 475. 
Lindstrém, G., Silurian Corals, iy, 295. 
Linnean Society, Journal of, iv, 299. 
of New York, Transactions of, 
iv, 478; v, 239; viii, 319. 

Liquefaction from reaction of solids, 
Walton, ii, 206. 

Liquid state of matter, limit of, iv, 289. 

Liquids, evaporation and molecular 
weights of, ix, 163. 

measurement of resistance of, xxx, 
484, 

reciprocal: solutions of, iv, 464. 

surface tension of, iv, 287, 

Litmus, coloring matter resembling, ix, 
166. 

Littrow form of spectroscope, iv, 60. 

Liveing, G. D., on recent progress in 
chemistry, iv, 312. 

Liversidge, torbanite of N. S.Wales, ii 32. 

Minerals of N. 8. Wales, not., vi, 76. 

Lloyd, J. U., Drugs and Medicines of 
North America, viii, 474; xxx, 246. 

Loeb, M., chemical contributions, vi, 142. 

Logan, W.: E., Life of, Harrington, v, 
386. 

Long Island, see GEOLOGY and Glacial. 

Long, J. H., indices of refragtion of com- 
pound ethers, i, 279. 

Loomis, E., contributions to meteorolo- 
442: viii, 1, 81; xxx, 1. 

Lord, E., Comstock Mining and Miners, 
xxx, 318, 

Lorenzen, J., sodalite-syenite minerals, 
Greenland, v, 158. 

Lory, the occidental Alps, ix, 417. 
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Lotti, B., origin of Tuscan granite, viii, 
155. 
origin of Italian serpentine, vii, 492. 
Louisiana, native mercury in, Wilkinson, 
ix, 280. 
Lubbock, J., presidential address, ii, 268, 
343, 
Lunge, G., manufacture of sulphuric 
acid, i, 75, 144. 
distillation of coal-tar, v, 151. 
Lupton, N. T., meteoric iron from Coa- 
huila, Mexico, ix, 232. 
Lyman, B. S., Pennsylvania survey of 
the anthracite field, v, 387. 
Lyman, T., “Blake” Ophiuroidea, vi, 159. 
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Mabery, C. F., chemical contributions, 
vi, 142. 
the electrical furnace, xxx, 308. 
Macfarlane, J.,Geological Railway Guide, 
viii, 471; xxx, 244, : 
Mackintosh, J. B., on herderite, vii, 135; 
viii, 401. 
titanic iron sand, Brazil, ix, 342. 
Macoun’s Catalogue of Canadian Plants, 
ix, 265. 
Madan, H. G., Tables of Qualitative 
Analysis, iii, 80, 150. 
Magie, W. F., shadows obtained during 
the glow discharge, i, 394. 
Magnesium, platinized. as a reducing 
agent, vi, 66. 
Magnetic action, effect of, on an electric 
current, Hall, ix, 117. 
declination, and sun-spots, i, 238. 
in Missouri, i, 241. 
in United States, vii, 245. 
field, effect of, on light, ix, 167. 


force, measurement of, viii, 223; ix, | 


404. 
observations, arctic, ii, 49, 164; ix, 
polarity and neutrality, viii, 309. 


144, 
storms, v, 308. 
survey of Canada, vii, 320. 
of Missouri, Nipher, i, 310. 
Magnetism as affected by hardening, iii, 
414; iv, 180; vi, 320. 
effect of cold on, Trowbridge, i, 316. 
of steel and nickel, v, 309; xxx, 218. 
works on, see ELECTRICAL WORKS. 


Magnetization, changes in length of iron 


rods, produced by, xxx, 315. 
heat produced by reversals of, vii, 
58, 238; viii, 226 
maximum of, iii, 413. 
of iron and steel, ii, 398. 
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pole, electrostatic dimensions of, iv, | 
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Maine, geology of Frenchman’s Bay, iii, 64. 

glacial drift on Mt. Ktaadn, ii, 229, 

erosion in, iii, 242. 
scratches in, Stone, xxx, 146, 

kame rivers of, vi, 328; viii, 152. 

kames of, ii, 487. 

Minerals of: allanite, vii, 412; anda- 
lusite, vii, 305; chrysoberyl, ix, 263; 
herderite, vii, 73, 135, 229, viii, 401; 
topaz, ete., of Stoneham, v, 161, vii, 
212, ix, 378; tourmaline of Auburn, 
vii, 154, 303. 

Silurian fossils in, ii, 434. 

Mallet, J. W., atomic weight of aluminum, 
i, 321. 

sipylite, ii, 52. 

Texas meteoric iron, viii, 285. 

Report on potable water, ix, 490. 

Man, antiquity of, Dawkins, iv, 314. 

British types of, iv, 317. 

Prehistoric, Dawson, viii, 158. 

see under GEOLOGY and ZOOLOGY. 

Manitoba, lignitic plants of, ii, 233. 

Marble border of Western New England, 
noticed, xxx, 402. 

Marcou, J., Taconic rocks, ii, 321. 

Mark, E. L., on development of Limax 

| campestris, ii, 494. 

| Marks, W. D., Proportions of the Steam 

Engine, vii, 321. 
Mars, ephemeris of satellites of, ii, 485. 

figure of, i, 162. 

Marsh gas, preparation of. viii, 148. 
Marsh, O. C., American Jurassic Dino- 
saurs, i, 167, 417. 

Coeluria, i, 339. 

Laopteryx, i, 341. 

American Pterodactyls, i, 342; iii, 

251; vii, 423. 

Jurassic mammals, i, 511. 
restoration of Dinoceras, ii, 31. 
Jurassic birds and their allies, ii, 337. 
classification of the Dinosauria, i, 

423; iii, 81; vi, 85; vii, 167, 337, 
wings of Pterodactyles, iii, 251. 
restoration of Brontosaurus, vi, 81. 
supposed human foot-prints, vi, 139. 
the Diplodocidee, vii, 161. 
the order Theropoda, vii, 329. 
new order of Jurassic reptiles, vii, 

341. 
metatarsal of Ceratosaurus. viii, 161. 
names of extinct reptiles, ix, 169. 
Odoutornithes of, noticed, i, 255. 
Dinocerata, noticed, ix, 169, 173. 

Martin, H. N., Handbook of Vertebrate 

Dissection, v, 481; viii, 77. 

Martius, E. v., Conchologische Mittheil- 

ungen, iii, 422. 

Mascart, E., Electricity and Magnetism, 

vi, 80, 148, 
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Massachusetts, amygdaloid of Brighton, 
iii, 65. 
argillites at Braintree, Dodge. v, 65. 
coalplant at Worcester, Perry, ix, 157. 
Deerfield dyke, Emerson, iv, 195. 
270, 349. 
felsite near Boston, ii, 
‘of Milton, v, 475. 
gahnite of Rowe, Dana, ix, 455. 
kettle holes near Wood’s Holl, 
Koons, vii, 260; ix, 480 
metamorphic rocks of, Dana, viii, 


80. 


quartz sand and kaolin of, in Berk- 
shire, Dana, viii, 448; ix, 57. 

rocks of Bernardston, Whitfield, v, 
368. 

syenite of, iii, 418; v, 69; xxx, 163. 

Berkshire taconic, see Zaconic under 
GEOLOGY. 

terraces on Connecticut, see Terraces 

under GEOLOGY. 

Triassic trap of, Davis, iv, 345. 
Matter, Properties of, Twit, xxx, 241. 
Matthew, G. F., Paradoxides Davidis in 

America, xxx, 72. 

new Cambrian pteropods, xxx, 293. 

Matthew, G. J., Fauna of the St. John 
Group, viii, 74; ix, 419. 

Mauna Loa, see Hawaii. 

Maximowicz, C. J., Coriaria, ete., iii, 159. 

Diagnosis Plantarum novarum Asi- 

aticarum, iii, 245. 
Maxwell, James Clerk, Life of, ix, 347. 

Elementary Treatise on Electricity, 

iii, 149. 
Mayer, A. M., measurement of vibrations 
of tuning-forks, xxx, 485. 
Maynard, J. C., Manual of Taxidermy, 
vi, 80, 158. 
McCay, massive safflorite, ix, 369, 496. 
McGee, W. J., orographic displacement, 
i, 276. 
thickness of ice-sheet at any lati- 
tude, ii, 264, 
local subsidence produced by an 
ice-sheet, ii, 368. 
secular climatal changes, ii, 437. 
evaporation and eccentricity in gla- 
cial periods, iii, 61. 
léss of Des Moines, iv, 202. 
jointed structure, v, 152. 
notice of Penck’s Glaciation of 
German Alps, vi, 72. 

theory of glacial climate,vi, 113, 244. 

origin and hade of normal faults, 
vi, 294. 

ages of river-valleysin Lincolnshire, 
vii, 240. 

meridional deflection of ice-streams, 
ix, 386. 
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McGee, W. J., Geological Map of the 
United States, xxx, 244. 
McMaster, J. B., Bridger Beds, ii, 235. 
McRae. A. L., elasticity of ice, ix, 349. 
Medals of London societies, v, 399. 
Mediterranean basin, in the Glacial 
period, xxx, 243. 
Mell, P. H., the Claiborne group, i, 157. 
Melting. modes of, ii, 220. 
points, apparatus for determining, 
iii, 482. 
Mendenhall, T. C., gravity at the summit 
of Fujiyama, i, 99. 
coéfficient of expansion of a diffrac- 
tion grating, i, 230. 
Edison’s tasimeter, iv, 43. 
differential resistance thermometer, 
xxx, 114. 
Meteorology of Tokio, i, 85; iii, 496. 
Menke, A. E., chemical contributions, vi, 
141, 
Mercer, H. C., the Lenape Stone, xxx, 79. 
Mercuric fulminate, i, 235. 
Mercury, distillation of in vacuo, Wright, 
ii, 479. 
oxidation of, ii, 217. 
pump, new form of, i, 401. 
specific resistance of, iv, 62. 
surface tension of, iv, 61. 
vapor tension of, iv, 144, 287, 392. 
Mercury, transit of, 1881, iii, 48. 
transits of, Newcomb, v, 317. 
Meridian, conference for the adoption of 
a standard, v, 231. 

Merriam, C. H., Vertebrates of the Adi- 
rondack, iv, 478; v, 239; viii, 319. 
new species of Shrew, viii, 319. 

Mesitylene, preparation of, vii, 56. 
Metallic vapors, infra-red emission-spec- 
tra of, viii, 457. 
reversal of lines of, ii, 220. 
Metallurgy of Iron, Bauerman, v, 159. 
Metals, electrical furnace for, xxx, 308. 
quantitative determination of, by 
electrolysis, ix, 164. 
rotational coefficients of, Hall,v, 215. 
Metasulphites, Berthelot, vii, 403. 
Meteoric dust, ii, 86. 
iron, concretions in, Smith, v, 417. 
see Meteorites, tron. 
METEORITES— 
catalogue of, at Vienna, xxx, 402. 
classification of, vi, 411; viii, 470. 
Tron: Brazil, Sta, Catarina, iii, 229; 
ix, 33, 496; Trinity Co., California, 
ix, 469; Georgia, Whitfield Co., 
Hidden, i, 286; Shepard, vi, 336; 
Mexico, Coahuila, i, 461, ix, 232; 
Michigan, Grand Rapids, viii, 299, 
xxx, 312; New Mexico, Glorieta 
Mts., xxx, 235; Ohio, from mound, 
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METEORITES— 
vii, 497; So. Carolina, Lexington 
Co., i, 117; Texas, viii, 285; un- 
known locality, ii, 119. 

origin of, viii, 470. 

Stony: Maine, Waterville, vi, 32; 
Mexico, Jalisco, xxx, 105 ; So. Caro- 
lina, Bishopville, vi, 32, 248. 

supposed fall in Washington 
Penn., xxx, 404. 

supposed organisms in, iii, 156 ; iv, 71. 

Meteorological circular letter, xxx, 87. 
Society, of New England, viii, 159 ; 
ix, 498. 
Bulletin of, ix. 82. 
Stations, polar, ii, 164. 
Meteorology, contributions to, Loomis, i, 

viii, 1, 81; xxx, 1; Woetkof, iii, 341. 
and earthquakes, Streets, v, 361. 
of Buenos Aires, iv, 301. 
of Tokio, Mendenhall, i, 85; iii, 496. 

Meteors, telescopic, v, 398. 
Methane, illuminating power of, xxx, 

156. 

Methyl alcohol, purification of, ix. 401. 
Mexico, anthracite of Sonora, iv, 399. 
cuprodescloizite from, vi, 361; vii, 

412. 
iron ore of, Silliman, iv, 3'75. 
meteoric iron from, Lupton, ix, 232. 
meteorite from, xxx, 105. 
sapphire from, vi, 75. 

Meyer, O., 
154, 


Co., 


ix, 457; xxx, 60, 421. 


species in the French Old-tertiary, 


xxx, 151. 

Meyer, V., vapor-density of the halogens, 

iii, 143. 
Meyer, W., Spazierginge durch das 
Reich der Sterne, ix, 83. 

Michelson, A. A., relative motion of the 
earth and luminiferous ether, ii, 120. 
interference phenomena, iii, 395. 

air-thermometer, iv, 92. 
method for determining the rate of 
tuning-forks, v, 61. 

Michigan, Archzean in, Irving, ix, 237. 
geology of Ann Arbor, xxx, 315. 
Lake Superior copper-bearing rocks, 

v, 155; vi, 27, 155, 321; vii, 130, 
147; viii, 462; ix, 67, 237, 258, 339. 
Marquette region, iron ores of, ii, 
320, 402, 403. 
orthoclase of, iii, 67. 
preglacial channel of Eagle River, 
Whittlesey, ix, 392. 
sandstones of Taquamenon 
Winchell, ix, 339. 


notes on Tertiary shells, viii, | 


| 
species of the southern Old-tertiary, 
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Mickleborough, J., \ocomotory appendages 

of trilobites. vii, 409. 

Microphone, the, ii, 87; iv, 392. 
contacts, electrical resistance of, ix, 

168. 
metal, in vacuo, vi, 147. 

Miller, S. A., Glyptocrinus and Reteo- 

crinus, vi. 105. 
on crinoids, vii, 158. 

North American Mesozoic 

Cenozoic Geology, ii, 234. 
Ameyican Paleozoic Fossils, 

474; v, 240. 

Millimeter screw, Wead, iii, 176. 
Minchin. G. M., Uniplanar Kinematics 

of Solids and Fluids, v, 233. 

Mineral vein, see Vein under GEOLOGY. 
MINERALOGICAL WORKS NOTICED— 

Elemente der Mineralogie, Nawmann- 
Zirkel, iii, 68. 

Especies Minerales de la Republica 
Argentina, Brackebusch, 161. 

Lehrbuch der Mineralogie, 7schermak, 
lii, 68; iv, 232; vii, 75; ix, 420. 

Mineral Karakteristik, Wiik, iii, 69. 

Mineralogical Reports of California, v, 
392: vii, 493; ix, 263. 

Mineralogical Resources of the U. S., 
Williams, vii, 75. 

Mineralogie Russlands, N. v. Kokscha- 
row, iii, 68; v, 159; vii, 412; xxx, 
318. 

Mineralogy, Bauerman, Systematic, i, 
506; Descriptive, viii, 318. 

Mineralogy of Missouri, Leonhard, iv, 

Mineralojia, Domeyko, i, 161. 

Minerals of New South Wales, Liver- 
sidge, vi, 76. 

Physikal. Krystallographie, 
xxx, 80. 

Researches in Mineralogy and Chem- 
istry, J. L. Smith, ix, 262. 

Sammlung von Microphotographien, 
ete., Cohen, iv, 155. 

Synopsis Mineralogica, Weisbach, ix, 
72. 

System of Mineralogy, Appendix ITI, 
Dana, iii, 491. 

Tabellarische Uebersicht der Mine- 
ralien, Groth, iii, 157. 

Tables for the Determination of Min- 
erals, Foye, iii, 418. 

Text Book of Mineralogy, Z. S. Dana, 
v, 479. 

Mineralogist and Antiquarian, viii, 406. 
Minerals, fusion experiments on, xxx, 

395. 
optical characters and crystalline 

system of, 1i, 153. 

separation of, ii, 80; vi, 411. 
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MINERALS— 

A®schynite, ii, 23 ; Aimafibrite, viii, 236 ; 
Aimatolite, viii, 236; Albine, iv, 132; 
Albite, iv, 201; vii, 304; Allaktite, 
vii, 494; Allanite, iv, 374; v, 160; 
vii, 412, 479; viii, 21; xxx, 108; 
Alaskaite, ii, 491; Alunogen, viii, 24; 
Amber, v, 234; Analcite, iii, 457; iv, 
358; xxx, 112; Andalusite, vii, 305 ; 
Annabergite,viii, 122; Annerodite, ii, 
490; Anthracite, iv, 399; of Penn- 
sylvania, ii, 152; v, 387; vii, 407; 
Antimony, native, xxx, 275; Apatite, 
iv, 475; viii, 74; from Maine, vii, 
215, 304, 480; Apatoid, vi, 32; Apo- 
phyllite, iv, 129; Arctolite, ii, 156; 
Aragonite, v, 421; Autunite, vii, 214; 
Axinite, iv, 350, 354, 439. 

Barite, iv, 354; Begeerite, i, 411; Berg- 
amaskite, iii, 155; Berlauite, iv, 70; 
Bertrandite, vii, 411; Beryl, alkalies 
in, viii, 25; from Dakota, vi, 235; 
Maine, vii, 214; N. Carolina, i, 159; 
ii, 24, 489; iv, 372; Virginia, v, 332, 
see Emeralds; Bindheimite, ix, 341; 
Biotite from Maine, vii, 215; Bismu- 
tite, ix, 263; Botryolite, iv, 355; 
Bournonite, ix, 420; Brackebuschite, 
ii, 157: Bréggerite, vii, 493. 

Calcite, iv, 133, 349, 352, 354; Cassiterite, 
from Dakota, vi, 235;°So. Carolina, 
viii, 25; Virginia, vii,.411; Celestial- 
ite, v, 421; Cerussite, vi, 483; Chab- 
azite, iii, 454; iv, 356, 358; Chal- 
chuite, v, 197; Chalcomenite, ii, 155; 
Chaleopyrite, iv, 350, 355; Chenevix- 
ite, ix, 341; Chladnite, vi, 32; Chlor- 
opheite, iv, 276; Chlorophane from 
Virginia, viii, 235; Chondrodite, v, 
311; Christianite, ix, 71; Chromite in 
meteoric iron, i, 461; v, 420; Chryso- 
beryl, ix, 263; Chrysolite, ii, 152; ar- 
tificial, iii, 155; Chrysotile, ix, 32; 
Cimolite, viii, 23; Clevelandite, vii, 
215; Clinohumite, v, 311; Cobalto- 
menite, iv, 71; Colemanite, vii, 493; 
viii, 447; ix, 341; Columbite, i, 412; 
iv, 153, 372; v, 333; vii, 214; viii, 
340; Conichalcite, ix, 341 ; Corundum, 
iv, 156, 398; gems, vi, 339; Cosalite, 
vii, 354; Crocoite, ii, 198, 203; Cry- 
oconite, ii, 86; Cryolite, vi, 271, 496; 
Culebrite, i, 315; Cuprite, iv, 355 ; ix, 
420; Cuprodescloizite, vii, 412; Cyan- 
ite, i, 428; iv, 399. 

Damourite, iv, 398; vii, 215; 
Danburite, iv, 476; v, 161; Datolite, 
iv, 352, 439; Daubréelite, v, 420; 
Dawsonite, ii, 157; Descloizite, ii, 
201; Mexico, vi, 361; vii, 412; Dia- 
bantite, iv, 198; Diamond, hardness 
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MINERALS— 
of, xxx, 81; in Brazil, iii, 97; iv, 34; 
Dioptase, Arizona, iii, 325; Dolomite, 
i, 485; Dopplerite, ii, 489; iii, 154; 
Dufrenite, ii, 65; Dumortierite, | ii, 
157; Dumreicherite, v, 393. 

EKichwaldite, vi, 485; Eleonorite, i, 411; 
Emeralds, N. Carolina, ii, 489; vii, 
153; ix, 250; xxx, 82; Empholite, vi, 
156; Endlichite, xxx, 81; Enophite, 
iv, 70; Enstatite, iii, 155; vi, 33; 
Epidote, iv, 350; Erythrite, xxx, 163; 
Euxenite, iv, 372. 

Fairfieldite from Bavaria, ix, 420; Fay- 
alite, ix, 250; xxx, 58; Feldspar, v, 
331; enlargements, Vanhise, vii, 399; 
Fergusonite, iv, Fibrolite, iv, 
399; Fluorite, iv, 351; v, 333; vii, 
215; Fredricite, ii, 156; Frigidite, ii, 
156. 

Gahnite, ix, 455; Galenite, iv. 351; v, 
339; synthesis of, viii, 455; Garnet, 
v, 334; Gearksutite, vi, 284; Ger- 
hardtite, xxx, 50; Gold, palladium, v, 
161; Goyazite, viii, 237; Graphite, v, 
419; Groddeckite, vii, 74; Guadal- 
cazarite, i, 315; Guitermanite, ix, 
340; Gunnisonite, iv, 70. 

Hailoysite, viii, 23; Halotrichite, viii, 
24; Hanksite, xxx, 133,136; Hayesine, 
iii, 458; Helvite, iv, 155; v, 160, 

Hematite, iv, 355; vi, 486; 
polyhedral cavities in, iii, 67; Her- 
derite, vii, 73, 135, 229; viii, 401; 
analysis of, viii, 318, 471; Heu- 
landite, iv, 357: Hiddenite, i, 128 ; ii, 
179, 489; iii, 68; ix, 250; Hieratite, 
iv, 70; Hornblende, enlargements of, 
xxx, 231; paramorphiec origin of, 
Irving, viii, 464; and pyroxene, viii, 
259; xxx, 395; Hiibnerite, vii, 357; 
Humite, v, 311; Hyalite, iv, 355 ; viii, 
25; ix, 263; Hydrargillite, vii, 74; 
Hydrobiotite, iv, 70. 

Igelstrémite, vi, 156; Ilesite, ii, 490; 
Iodolite, vi, 32; Iodyrite, xxx, 81; 
Iron, nickeliferous, iii, 229; native, 
v, 160; vii, 409; Itabirite, ii, 222. 

Jade and pectolite, viii, 20; Jarosite, i, 
160; ix, 341; Jeremejeifite, v 478; 
vi, 485. 

Kaolin, iv, 349, 357; from quartzyte, 
Dana, viii 449: crystals, vii, 472 
Kelyphite, iv, 70; Koninckite, ix, 342. 

Lautite, ii, 155; iv,475; Lawrencite, v, 
420; Lazulite, i, 410; Lead, native, v, 
161; silicate, artificial,xxx, 138; Lepid- 
olite, vii, 304; Lernilite, (lennilite), 
iv, 70; Limonite, ii, 488 ; Lithiophilite, 
vi, 176; Litidionite, iii, 155; Lollingite, 
vii, 349, 
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Natrolite, iv, 355, 
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Magnetite, vi, 486; Manganbrucite, iv, 
232; Manganhedenbergite, vi, 156, 
157; 236 ; Mar- 


| 


garite, iv, 399; viii, 22; Margarodite, | 


Brazilian, 
155; Me- 


vii, 215; Martite, iv, 375; 
iil, 373; Melanotekite, iii, 
lonite, ix, 341; Meneghinite, 
vii, 411; Mercury, native, ix, 280; 
Mesolite, iv, 133; Metacinnabarite, i, 
316 ; ix, 452; Mica, green, vii, 74; 
Microlite, ii, 82; v, 335; xxx, 82; 
Mimetite, ii, 202; 

161; Molybdomenite, iv, 71 ; Mona- 
zite, "North Carolina, i, 159; ii, 21, 22; 
iv, 247, 250; Portland, Conn., iv, 250; 
ix, 263 ; Virginia, iv, 153, 
337; Monetite, iii, 400, 405; 
ili, 400; Montmorillonite, vii, 
Muscovite, vii, 215. 

356; Neocyanite, i, 
412; Niccolite, viii, 122; Nickel in 
Oregon, iv, 155 ; Nocerine, iii, 155. 
Octahedrite, i, 160; viii, 234 ; Olivenite, 
ix, 341; Onofrite, i. 312, 315; Orpi- 
ment, i, 219; Orthite, iv, 
335; Orthoclase, i, 160; iii, 67; 
tificial, ii, 491; vi, 276. 
Pachnolite, vi, 276; Palladium gold, 
native, v, 161; Parachlorite, iv, 71; 
Pectolite, viii, 20; Phenacite, iv, 282; 
ix, 249; Phytocollite, iii, 155; Picite, 
, 411; Picro-epidote, v, 479; Plati- 
num, ii, 25; Polylithionite, ix, 72; 
Prehnite, iv, 270, 354; Prochlorite, 
viii, 24; Prosopite, vi, 288, 291; 
Protochlorite, iv, 71; Proustite, xxx, 
402 ; Pyrargyrite, XXX, 402; Pyrite, 
iv, 350; vi, 486; Pyrochlore, v, 339; 
Pyroclasite, iii, 400; Pyrophyllite, vii, 
74; Pyroxene and Viii, 
259 ; xxx, 395; of New York Island, 
i, 430; “ triclinic,” vi, 76. 

Quartz, i, 159; iv, 351; vii, 215, 304; 
Quartz crystals, ii, 23; fluid-bearing, 
v, 393; in sandstones, iii, 257; iv, 
47; v, 401; gasesin smoky, i, 
209; Quartz-twin, Brown, xxx, 191. 
Realgar, i, 219; Rezbanyite, iv, 476; 
Rhabdophane, vii, 200 ; Richellite, Vi, 
411; Rinkite, ix, 72; Riolite, i 
Rutile, i, 159; ix, 250. 
Safflorite, ix, 369, 496; Salmite, vii, 494; 
Samarskite, ii, 23; iv, 373, 475; earth- 
metals of, iv, 226: 
Sapphire, Mexico, vi, 
iv, 356; Saussurite, viii, 21; Schnee- 
bergite, ii, 156: Scovillite, v, 459; 
identical with rhabdophane, vii, 200; 
Schreibersite, v, 418; Schuchardtite, 
iv, 71; Selenite, iv, 351, 354; Semsey- 


Monite, 


Canada, | 


v, 160; Minium, vy, | 


250; v, | 


214; | 


153; v, | 
ar- | 


203, | 


315; | 


Sanidine, vii, 94; | 
75; Saponite, | 


Vanadinite in Arizona, ii, 


Wad, 


Xenotime, i, 244; 
| Zincalluminite, ii, 
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ite, ii, 490 ; Serpierite, ii, 


156; Sider- 
ite, iii, 325; Silfbergite, vi, 156, 157; 
Silica, iv, 290; artificial forms of, iv, 
230; Siliciophite, iv, 70; Silver, na- 
tive in N. Jersey, xxx, 80 ; Sipylite, ii, 
52; Smaltite, iii, 380; ix, 420; 

Sphalerite, iv, 350 ; Sphene, iv, 355; 
cleavage of, ix, 486; Spinel, iv, 398; 
Spodumene, emer: ald-green. i, 128, 
159: ii, 179, 489; Dakota, vi, 235; 
ix, 71; Steenstrupine, v, 159; Stib- 
nite, v, 339; Japan, vi, 214; viii, 402; 
Stilbite, iv, 356, 357; Sulphur depos- 
its, Utah, v, 158. 


Talktriplite, iv, 233 ; Tantalite, viii, 430; 


Tennantite, fy ani ada, vii, 411; Thenard- 
ite. ii, 204; Thinolite, xxx, 390; Thom- 
senolite, vi, 279; Thomsonite, iii, 455 ; 
Tiemannite, ix, 449; Titanite, viii, 234; 
cleavage in, ix, 486; Topaz, Colorado, 
iv, 282; vi, 484; vii, 94: Maine, v, 
161; vii, 212; ix, 378; Torbanite, ii, 
32; Tourmaline, i, 160; iv, 355; viii, 
456; Maine, vii, 154, 303; Triphy- 
lite, vii, 214; Triplite, vii, 214; Tri- 
tochorite, ii, 155; vi, 362; Troilite, v 

418; Turquois, New Mexico, Silliman, 
Blake, ii, 67; v, 197; Tyreeite, ii, 


156; Tysonite, vii, 481. 
Ulexite, ii, 323; Uraninite, ii, 22; iv, 
372; Uranopilite, iv, 476; Urano- 


thallite, iv, 70; Urano-thorite, i, 161; 
Utahite, viii, 236. 

198, 235; viii, 
Vanadium, iii, 381; Vauquelin- 
198; 203; Vivianite, iv, 155; 
Volborthite, ii, 201. 
Wavellite, ‘vii, 74; Wol- 
longongite, ii, 32 ; Wulfenite, ii, 198, 
203: Wurtzite, iv, 476. 

ix, 249, 

490; Zinckenite, ix, 
iv, 284; vii, 215; 
398; Zunyite, tx, 


145 ; 
ite, ii, 
viii, 25; 


iv, 355: ; 


341; 
ix, 25 
340. 


Zircon, i, 507; 
0; Zoisite, iv, 


Minnesota, brick clays of, iii, 64. 


Crustacea of, Herrick, viii, 322; ix, 
68. 

flora of, viii, 472. 

geological reports, iii, 62, 64; v, 88, 
155; viii, 155, 316, 322, 472; ix, 68; 
xxx, 396. 

geology of, viii, 316. 

Glacial man in, vi, 328. 

phenomena in, 

358 ; iii, 62. 

granite of, 1x, 68. 

hornblende of, Jrving, vi, 27, 321; 
vii, 130; viii, 464. 


Winchell, 
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Minnesota, red quartzites of, xxx, 316. 
Minnesota Valley in the ice age, Upham, 
vi, 327; vii, 34, 104. 
Mississippi, Old-tertiary of, 
xxx, 60, 266, 270, 300, 421. 
Mississippi water, analysis of, ix, 291. 
Missouri, longitude of Morrison Obser- 
vatory, iii, 77. 
magnetic survey of, Nipher, i, 319. 
Mitchell, H., on changes of level on New 
England coast, i, 77. 
Moale, W. A., Hand-book of Vertebrate 
Dissection, viii, 77. 
Molecular shadows 
lamps, xxx, 314. 
Montana, glacial drift in, White, v 
vii, 112. 
the Green River group in, White, v, 
411. 
Moon’s motion, Stockwell, ix, 160. 
Moraine, see Glacier. 
Moreland, S. T., formation of diffraction 
bands, ix, 5. 
Morley, E. W., analysis of air, i, 83. 
cause of variations in the amount 
of oxygen in the air, ii, 417. 
on Jolly’s Hypothesis, ii, 429. 
moisture which sulphuric 
leaves in a gas, xxx, 140. 
Morse, E. S., changes in Mya and Luna- 
tia, ii, 323, 415. 


ix, 457; 


in incandescent 


206; 


acid 


worked shells in New England 
shell-heaps, ii, 323. 
ancient Japanese bronze bells, ii, 


326. 
Moseley, H. N., eyes in the shells of 
Chitonide, ix, 422, 498. 
Deep-sea Fauna, viii, 
Mountain, see GEOLOGY. 
Miller, F. v., EKucalyptographia, i, 249; 
xxx, 83. 
Census of Australian Plants, vi, 78. 
Miller, H., Fertilization of Flowers, vi, 
324, 
memorial fund, vii, 421. 
Miiller, N. J. C., Handbuch der Botanik, 
vii, 322. 
Muir, M. P., Principles of Chemistry, ix, 
255. 
Murdock, J. B., Electricity and Magnet - 
ism, vii, 320. 
Murray, A., Geological Survey of New- 
foundland, v. 88. 
Museum, American, Bulletin of, iii, 153. 
of Archeology, Cambridge, Report 
of, vii, 497. 
of Comparative Zoology, Bulletin, 
iii, 422. 
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N 
Naphthalene, molecular compounds of, v, 
228. 
Nathorst 
396. 

National Dispensatory, viii, 322. 

Naturalists, Society of, v, 399. 

Naumann, ©. F., Mineralogie, iii, 68. 

Nebraska, test-well at Brownville, Hicks, 

ix, 159. 
Nebula of Orion, phi 
of, Huggins, iii, 335; Draper, iii, 339. 

Nebul, photographs of, i, 401. ‘ 

Nef. J. N., chemical contributions, vi, 143. 

Nelson, E. W., Birds of Behring Sea and 

the Arctic Ocean, vii, 417. 

Neurine, containing oxyisopropy], i, 70. 

Nevada, foot-prints, vi, 139. 
erythrite from, xxx, 163. 

Eureka District, vii, 65; ix, 416. 
Geology of the Comstock Lodé, 
Becker, vi, 479. 
Washoe rocks, Hague and Iddings, 
xxx. 388 
mineral vein formation in, Le Conte, 
v, 424. 
nickel ore from, Newberry, viii, 122. 
Newbei TY, J. S., genesis of ores of iron, 
i, 80. 
coking coal and anthracite of Colo- 
rado, iii, 64. 
Origin and Relations of the Carbon 
Minerals, iv; 232. 
Geological Survey of Ohio, v, 311. 
fossil plants from Northern China, 
123. 

Richthofen’s China, vi, 152. 

the deposition of ores, viii, 406, 465. 

veology along the Northern Pacific 

R. R., xxx, 337. 
Newberry, S. B., nickel ore from Nevada, 
viii, 122. 
New Brunswick, 
Scudder, i, 111. 
geological report, i, 506. 
native antimony from, xxx, 275. 
paleontologic notes on, Walcott, ix, 
114. 
Quaternary of, xxx, 242. 

Newcomb, S., transits of Mercury, v, 317. 
points in climatology, vii, 21. 
Transit of Venus, ii, 84. 

New England Coast, changes of level 

of, tt. 
metamorphic rocks of, i, 505. 
Newfoundland, Paradoxides Davidis in, 
xxx, 72, 
rocks and ores of, viii, 94. 
New Hampshire, Albany granite of, 
Flawes, i, 21. 
New Jersey, artesian wells of, xxx, 161. 


A.G., Fossil Flora of Japan, v, 


tograph of spectrum 


) 


vi, 


Devonian insects of, 
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New Jersey, cretaceous amber from, v, 
234. 
diabase intersecting zinc ore, Emer- 
son, ili, 376. 
dyke of elzedlite-syenite, in, 
sen, iii, 302. 
geological reports, i, 409; ii, 77; 
iii, 325; v, 383; vii, 408; xxx, 161. 
glacier, thickness of, Smock, v, 339. 
hayesine from Bergen Hill, iii, 458. 
Highlands, height of, vii, 408. 
human tooth in Trenton gravel, vii, 
498. 
* Jura-trias of, v, 383. 
mastodons in, iv, 294. 
native iron in, Vii, 409. 
native silver in, Darton, xxx, 80. 
paleolithic gravels of, iii, 242. 


Emer- 


palzolithic implements from, iii, 152. 


Triassic, thickness of, ii, 78. 
trap of, ii, 230; iv, 345; v, 383, 
474; vii, 408; xxx, 161. 
unconformability in the Silurian of, 
vii, 153. 
Newlands, J. A. R., Periodic Law, and 
Relations of Atomic Weights, vii, 485. 
New Mexico, Burlington limestone in, 
Springer, vii, 97. 
Carboniferous of, iv, 150. 
Eocene fossils of, ii, 408. 
Laramie group of, Stevenson, ii, 370. 
meteoric iron from, Kunz, xxx, 235. 
turquois from, ii, 67; v, 197. 
New South Wales, Royal Society of, iv, 
319; vi,80; viii, 160. 
Minerals of, Liversidge, vi, 76. 


Newton, E. T., Gastornis Klaassenii, xxx, | 


318. 


Newton, H., geology of Black Hills, ii, | 
399. 


Newton, H. A., obituary of M. Chasles, i, 


165. 

astronomical notices, ii, 84, 416; iii, 
160; v, 165, 398; vii, 77, 244; viii, 
404. 

obituary of Benjamin Peirce, ii, 167. 

minor planets, iii, 249. 

notice of Peirce’s Algebra, iii, 336. 

notation of comets, iii, 160. 

notice of Minchin’s Kinematics, v, 
233. 

of Coast Survey Report, v, 398. 
Craig’s Treatise on Projections, vii, 


compensation of chronometers, ix, 
7 


Cremona’s Geometry, xxx, 489. 
effect upon earth’s velocity of small 
bodies passing near it, xxx, 409, 
New York, Becraft’s Mountain, Davis, 
vi, 381. 
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New York, Bronx Valley pot-holes, v, 158. 
channel-fillings, Devonian, Williams, 
i, 318, 
Cortlandt rocks, Dana, ii, 
478; viii, 384. 
Devonian crustacea of, Clarke, iii, 
476; iv, 55; v, 120. 
Devonian fossils of, i, 44. 
dip of rocks in central, Williams, vi,- 
303. 
drainage and rainfall of, vii, 418. 
fauna of the Chemung, Williams, v, 
geological reports, iv, 318; v, 391; 
vii, 418; viii, 234. 
glacial phenomena of Long Island, 
v, 475; viii, 230. 

Niagara River, viii, 32. 
Gundlachia in, Clarke, iii, 248. 
gypsum deposits in, xxx, 212. 
Eurypterida from, iii, 151, 213, 418. 
new Dinichthys from, Ringueberg, 

vii, 476. 
Orange Co. fossils, Darton, xxx, 452. 
Primordial fossils in, Ford, viii, 35. 
Schenectady rocks, Ford, ix, 397. 
Schodack landing, rocks near, Ford, 
viii, 35,-206, 242; ix, 16. 
Sea-bottom off New York Bay, Lin- 
denkohl, ix, 475. 
Spiraxis from, xxx, 244. 
Staten Island geology, ii, 488. 
Taconic of, Dana, ix, 205, 437. 
unconformability at Rondout, Davis, 
vi, 389. 
Wappinger Valley limestone fossils, 
Dwight, i, 78; vii, 249. 
Westchester Co, geology, Dana, i, 
425; ii, 103, 313, 327. 
| New Zealand, fauna and flora of, Hutton, 
ix, 343. 
Institute, Transactions and Proceed- 
ings of, xxx, 246. 
Niagara Falls, as a source of energy, ii, 
397. 
River, see GEOLOGY. 
Nicaragua, supposed human footprints 
in sandstone of, vii, 239. 
Nichols, E. L., electrical resistance of in- 
candescent platinum, ii, 363. 
duration of color impressions on the 
retina, viii, 243. 
a study of pigments, viii, 342. 
sensitiveness of the eye to colors, 
xxx, 37. 
| Nicholson, H. A., Silurian Fossils of the 
Girvan District, i, 243. 
Structure and Affinities of Monti- 
culipora, ii, 322. 
Classification of the Animal King- 
dom, iv, 478. 


103; Vv, 


po 
245, 
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Nickel, separation of, from cobalt, xxx, 
75. 
magnetic permeability of, 
xxx, 218. 
ore in Oregon, iv, 155. 
Nipher, F. E., magnetic survey of 
souri, i, 310. 
arrangement for transmitting clock- 
beats, iv, 54. 
isentropic curve for a perfect gas, iv, 
138. 
evolution of the trotting 
20, 86; vii, 44. 
electrical resistance expressed in 
terms of a velocity, vii, 465. 
Nitrates, artificial, xxx, 50. 
detection of, in plants, viii, 239. 
Nitrogen, determination of, xxx, 153. 
oxides, action of, on glass, iii, 55. 
selenide, v, 227; vii, 141. 
solidification of, vii, 319. 
sulphide, iv, 57. 
Nomevclature, Gray, iii, 
A. K., 
.Vega, iii, 336. 
North Garclina, age of 
Elliott, v, 282. 
dunyte of, vii, 72. 
geological report, i, 410. 
Minerals of : allanite, iv, 374; beryl 
ii, 24, 489; iii, 372; vii, 153; colum- 
bite, iv, 372; fergusonite, iv, 373; 
monazite, ii, 21; iv, 247, 250; octahe- 
drite, i, 160; quartz, ii, 23; v, 393; ix, 
419; rutile, ix, 250; spodumene 
(hiddenite) i, 128; ii, 179; iii, 68; 
uraninite, etc., ii, 22; xenotime, i, 244; 
see also, i, 159. 
phosphates, deposits of, viii, 
topography of, Kerr, i, 216. 
Norton, 8 S. A., Elements of Chemistry, 
ix, 255, 
Norton, W. 
iii, 496. 
obituary of, vi, 116, 
Norway, fossils in metamorphic 
of, iv, 148. 
terraces and coast lines of, 
Nyman, C. F., Conspectus Florz 
peewee, v, 162. 
Nystrom, J. W., Pocket-Book of 
chanics and Engineering, xxx, 77. 


Perkins, 


Mis- 


horse, vi, 


157; 


Voyage 


vii, 396. 
of the 


Appalachians in, 


5. 


A., Treatise on Astronomy, 


332, 


rocks 


ii, 149, 
Euro- 


Me- 
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Almeida, J. C., i, 86; Andersson, Nils 
J., iii, 333; Austin, Coe F., iii, 332. 
Balfour, John Hutton, ix, 172; Balfour, 
M. F., iv, 240; Barnard, Gen. John 
G., iii, 498; Barrande, Joachim, vi, 


James, 


Kerr, 
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OBITUARY— 

416; Baumhauer, E. H., von, xxx, 
108; Bentham, George, viii, 319; ix, 
103, 172; Bigsby, J. J., i, 338; Bland, 
Thomas, xxx, 407; Blum, J. Rein- 
hard, vi, 332; Boricky, E., i, 338; 
Brodie, Benjamin, C., i, 86; Buckley, 
Samuel Botsford, ix, 171. 

Carpenter, William B., xxx, 490; Cesati, 
Vincenzo, vii, ae — Michel, 
i, 86, 165; Clay, J. A., i, 338; Clinton, 
G. W., xxx, 32! : Titus, v, 168. 

Darwin, Charles, ii iii, 422 ; iv, 453; De- 
caisne, Joseph, iii, 331: Delesse, 
Achille, i, 416; ii, 166; Desor, Ed- 
ward, iii, 422; iv, 240; Deville, E. H. 
St. C., ii, 166; Draper, Henry, iv, 
482; v, 89; Draper, John W., iii, 163; 
Dumas, J. B. A., viii, 289. 

Edwards, Henri Milne, xxx, 248; En- 
gelmann, Dr. George, vii, 244, viii, 61, 
ix, 171; Fendler, Augustus, ix, 169. 

Fresca, Henri, xxx, 248. 

Gale, Leonard D., vi, 
Dominique Alexandre, iii, 333; God- 
win-Austen, R. A. C., ix, 268; Goep- 
pert, Heinrich Robert, ix, 172; Guyot, 
Arnold Henry, vii, 246. 

Hampe, Ernst, iii, 333; Hawes, G. W 
iv, 80, 159; Hayes, A. A., iv, 80; 
Heer, Oswald, vi. 416 ; vii, 243 ; viii, 
67; Hochstetter, F. von, viii, 160; 
Humphreys, Gen. A. A., vii, 160. 

Thomas P., iii, 330; Jeffreys J. 

Gwyn, ix, 347. 

W. C., xxx, 
von, v, 88; Kolbe, 

Lavallée, viii, 75; LeConte, 
John L., vi, 490; Lindsay, Ww. Lauder, 
iii, 8, 416; 
Liouville, J., iv, 320. 

Macfarlane, J., xxx, 407; Mallett, Rob- 
ert, iii, 80; Marsh, George P.., iv, oe 
Mead, S. B., iii, 333; Miller, W. H., 
379; Morgan, Lewis H., iii, 166; Mil. 
ler, Hermann, vii, 243 : Munro, Gen. 
Wm., iii,333. 

Norton, Wm. A., vi, 332, 416. 

Parker, Charles F., vii, 243; Peale, Ti- 
tian R., xxx, 168; Peirce, Benjamin, i, 
337; ii, 167; Perrey, Alexis, v, 240; 
Plantamour, E., iv, 320. 

Rabenhorst, Ludwig, 
Rogers, W. B., i » 78. 

Sabine, Sir E award vi, 160: Schimper, 
Wm. Philip, iii Schleiden, Mat- 
thias Jacob, ii 333; Schwann, Theo- 
dore, iii, 333; Sella, Signor Quintino, 
vii, 422 ; Seybert, Henry, v, 320; Sil- 
liman, Benjamin, ix, 85; Smith, J. 
Lawrence, vi, 414; Smith, Robert 


490; Godron, 


248; Kobell, Franz 
Hermann, ix, 84. 
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OBITUARY— 
Angus, viii, 7 
liam, vi, 160. 

Tennant, J., i, 338; Thomson, C. Wyville, 
iii, 338, 496; Tylor, ‘Alfred, ix, 268. 

Vaux, William S., iii, 498. 

Warren, Gen. G. K., iv, 240; Watson, J. 
C., i, 62; Watts, Henry, ix, 172, 268; 
Wheatley, Charles M., iii, 498; Wil- 
liamson, John, ix, 172; Wood, Al- 
phonso, iii, 333; Wood, Searles Val- 
entine, Jr., ix, 348; Wright, Charles, 
xxx, 247. 


9; Spottiswoode, Wil- 


Objectives, color correction of double, 
Hastings, iii, 167. 
Observatory, Argentine, Zone Catalogue 
of, iv, 302; ix, 79. 
Cincinnati, publications of, vii, 421. 
Report of. xxx, 404. 
Harvard, Annals of, iv. 402; ix, 498. 
Report of, iii, 161. 

Morrison, longitude of, iii, 77. 

U. S. Naval, observations at. ii, 
416; iii, 160, 495; iv, 301, 403, 488; 
v, 240. 

Washburn, publications of, iv, 403. 

Ocean basins, origin of, ix, 336. 

deep-sea fauna, viii, 319. 

deposits, Verrill, viii, 379. 

soundings of the Blake, iv, 447, 479. 

temperatures, arctic, i, 163. 

water, carbonic acid in, iii, 53 ; 
387. 


composition of, xxx, 385. 
Oceanic life, distribution in depth, Fuchs, 
v, 163. 
Octosulphates. ix, -165. 
Odontornithes, noticed, i, 255. 
Ohio, bituminous matter in black shales 
of, iv, 171. 
carboniferous snail from, i, 125. 
geological reports, v, 311; ix, 68. 
glacial boundary in, vii, 410. 
glaciated area of, Wright, vi, 44. 
well at Cleveland, xxx, 316. 
Ohio River flood of 1884, vii, 419. 
Ohm, method of determining, vi, 321. 
determinations of, ii, 484; v, 309; 
viii, 71 ; ix, 168. | 
in terms of mech. equivalent | 
of heat, xxx, 22. 
Oil, effect of on waves, v, 231. 
see GEOLOGY. 
Ontario, skeleton of whale from, v, 200. 
Utica fossils, iv, 278. 
see Lake Ontario, under GEOLOGY. 
Optics, physiological, Backhouse, vi, 305, | 
496; Nichols, viii, 243; xxx, 37; 
Peirce, vi, 299; Stevens, ii, 358, 443; 
iii, 296, 346; iv, 241, 331; vi, 399. 
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fulgurite from Mt. Thielson, 
2 


Oregon, 
Diller, viii, 25 
Jakes of, Dowell, i, 415. 
nickel ore in, iv, 155. 
volcanoes of, Hague, vi, 222. 
Ores, see GEOLOGY. 
Organic compounds, heat of combustion 
of, xxx, 154, 
liquids, physical properties of, iii, 
234. 
critical temperatures of, iiig 483. 
Orton, £., bituminous matter in Ohio 
black shales, iv, 171. 
deep well at Cleveland, xxx, 316. 
Chio Geological Report, ix, 68. 
Osborn, H. F., Orthocynodon from the 
Kocene, iv, 223. 
Loxolophodon and Uintatherium, ii, 
235. 
Osborne. T. B., quantitauve aetermiua- 
tion of niobium, xxx, 329. 
Owen, R., uterine ova of Echidna, ix, 74. 
Cephalopoda, iii, 72. 
Oxidation, spontaneous, of metals, ii, 217. 
Oxide, pernitric, i, 398; iv, 58. 
Oxides, effect of, in the decomposition of 
potassium chlorate, iii, 236. 
reduction of metallic, by electricity, 
xxx, 308. 
Oxygen, boiling point of, vii, 319; viii, 
150. 
lines, telluric, vi, 477. 
new absorbing agént for, xxx, 155. 
production of active, iii, 410. 
simple method of liquefying, xxx, 
73. 
variations in amount of, in the air, 
Morley, ii, 417, 429. 
Oyster, J. H., Catalogue of Plants, xxx, 
85. 
Ozocerites, Caucasian, vi, 403. 
Ozone, absorption-spectrum of, iv, 56. 
causing the luminosity of phospho- 
rus, ii, 145. 
liquefaction of, iv, 57. 
presence of, in atmosphere, i, 66. 
researches on, i, 233. 


P 


Pacific Ocean, coral reefs of, bathymetric 
map of part of, and movements of 
crust beneath, xxx, 89. 

analysis of coral limestone from, 
xxx, 244. 
currents of, xxx, 185. 

Packard, A. S., new Carboniferous Lim- 

uloids, xxx, 401. 
embryology of Limulus; xxx, 401. 
Zoology, neticed, i, 162. 
The Hessian Fly, ii, 415. 
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Packard, A. S., Cambarus primeevus, iii, 
153. 
Chautauqua Scientific Diagrams, iii, 


Insects injurious to Forest and 
Shade Trees, iii, 496. 
Pagosa Springs, water of, i, 84. 
Pailleux, A., Le Potager d’un Curieux, 
xxx, 164. 
Paleontology of Austria-Hungary, i, 157 
ste also GEOLOGY. 
Palmer, G. M., chemical contributions, 
vi, 143. 
Parallax of a Lyre and 61? Cygni, v, 
165. 
stellar, viii, 404; ix, 78. 
Parker, T. J., A Course of Instruction 
in Zootomy, viii, 76. 
Parlatore. F., Flora Italiana, viii, 403. 
Parraffins, new, ix, 254. 
Parry, C. C., Chorizanthe, viii, 76. 
Parsons, F. J., comet 1882, I, vii, 32. 
Patterson, H. N., Check-list of North 
American Gamopetalz, xxx, 85. 
Peale, A. C., thermal springs of Yellow- 
stone Park, vi, 243, 410. 
Pearls, American, ix, 83. 
Peckam, S. F., origin of bitumens, viii, 
105. 
Peirce, B., memorial volume, i, 337. 
Linear Associative Algebra, iii, 336. 
Peirce, B. D., Jr., sensitiveness of the 
eye tocolor, vi, 299. 
Peirce, C. S., oscillation of pendulums, 
iv, 254 
Penck, A., The Glaciation ofthe Ger- 
man Alps, not., vi, 72. 
Pendulum, irregularities of the, iv, 175, 
25 


lengths of, ix, 52. 
observations, Japan, Mendenhall, i, 
99. 
use of, in determining the earth’s 
density, ix, 402. 
Penfield, S. L., jarosite, i, 160. 
monazite, iv, 250. 
scovillite, v, 459; vii, 200. 
lithiophilite, vi, 176. 
descloizite from Mexico, vi, 361. 
alkalies in beryl, viii, 25. 
tiemannite and metacinnabarite, ix, 
449. 
gerhardtite and artificial basic cup- 
ric nitrates, xxx, 50. 
crystals of fayalite, xxx, 59. 
analcite Phoenix mine, xxx, 112. 
hanksite, ete., xxx, 136. 
Penhallow, D. P., herbage of permanent 
meadow, vi, 395. 
Pennsylvania, anthracife 
152; v, 157, 387, 


survey, ii, 
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Pennsylvania, axinite from, Frazier, iv, 
439. 
Centre county, viii, 396; ix, 29. 
Coal Flora of, i, 329; viii, 470. 
corundum from Lehigh Co., iv, 156, 
geol. atlas, ix, 340, 496; xxx, 160. 
geological reports, see GEOLOGICAL, 
glaciation in, supposed, v, 473; vi, 
483; viii, 276. 
hydrocarbon, jelly-like, from Scran- 
ton, ii, 489; iii, 154, 
millstone grit in, i, 134. 
moraine, terminal in, viii, 231, 276. 
oil regions of, i, 242; ii, 78. 
Spiraxis from, xxx, 244, 
Susquehanna River region, vii, 149. 
terraces of western, vi, 327. 
Penrose, C. B., the Thomson effect, iv, 
379. 
Periodic Law, Discovery of, Newlands, 
vii. 485. 
Perkins, C. A., magnetic permeability of 
nickel, xxx, 218. 
Peptones, theory of, iii, 146. 
Perlitic structure, development of, viii, 
461. 
Perry, J. H., coal plant in mica schist 
at Worcester, Mass., ix, 157. 
Perry, N. H., chrysoberyl in Maine, ix, 
263. 
Perseite, a new sugar, ix, 166. 
Persulphuric oxide, so-called, iii, 410. 
Peters, C. H. F., new planetoid, vi, 236. 
Celestial charts, v, 88, 167. 
Pettersen, K., terraces and ancient coast- 
lines in Norway, ii, 149. 
Pettersson, O., water and ice, vii, 62. 
Hydrography of the Siberian Sea, 
vii, 64. 
Petroleum, constitution of Galician, vii, 
vv. 
from the Caucasus, i, 67; iii, 145. 
hydrocarbons, splitting of, iii, 237. 
see Oil, under GEOLOGY. 
Pfeffer, W., Pflanzenphysiologie, vii, 322. 
Phenol coloring matters, ix, 402. 
American Philosophical 
Society, xxx, 86. 
Phillipine Islands, earthquake, i, 52. 
Phillips, F. C., absorption of metallic 
oxides by plants, iii, 491. 
Phillips, J. A., Ore Deposits, viii, 406, 
469. 
Phillips, W. B., N. C. phosphates, viii, 
fo, 
Phosphorescence, iii, 322. 
Phosphorescent eye-piece, vii, 236. 
Phosphorograph of the solar spectrum, 
Draper, i, 171. 
Phosphorus, oxidation at low tempera- 
tures, vii, 235. 
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Phosphorus oxide, iii, 144. | Polarization, rotation of plane of, by mag- 
valence of, xxx, 483. netism, ii, 397, 484; viii, 456; ix, -— 
Photographie dry plates, tests of, ix, theory of rotation of plane of, 
40 148, 
Photographing colored objects in their Popular Science Monthly Index, v, 400. 
natural shades, viii, 223. Portugal, geological survey, ix, 417. 
Photographs of nebule, i, 401. Potassium chloride, in Absinth, iii, 323 
of spectrum of comet, ii, 134, 163. iodide, from seaweed, i, 136. 
Photography, in electrical measurements, permanganate, iii, 336. 
Trowbridge and Hayes, ix, 374. Poulsen, V. A., Botanische Mikrochemie, 
Photometry, nitrogen iodide in, vii, 234.| _ iii, 328. 
Photophone, Bell, i, 463. Powell, J. ‘W., plan of United States 
Physics, Text-Book of the Elements, geological survey, ix, 93. 
Gage, Vv, 383. appointed Director of Survey of 
Text-Book of Principles, Daniell, National Domain, i, 416. 
vii, 487. Introduction to Indian languages, i, 
Elementary Text-Book, Anthony and 166. 
Brackett, ix, 61. Reports of Bureau of Ethnology, iii, 
Pickering, E. C., light of comparison 422; ix, 81. 
stars for Vesta, viii, 17. Reports of U. S. Geological Survey, 
Observatory Report, i, 166; iii, 161. vii, 64, 66; xxx, 486. 
Annals of Observatory, viii, 319; | Contributions to North American 
ix, 498. | Ethnology, xxx, 248. 
Pickering, W. H., evolution of the trot-| Power, device for measuring, ? Brackett, 
ting horse, vi, 378. | vii, 20. 
Pigments, a study of, Nichols, viii, 342. | Precipitation of Rain and Snow, Schott’s 
Pinner, A., Organic Chemistry, v, 232; Tables, iii, 250. 
ix, 255. Preece, W. H, space protected by —_ 
Piperidine, synthesis of, vii, 406. | ning conductor, i, 141. 
Planet, new, Peters, vi, 236. | Prehistoric Fishing, Rau, ix, 424. 
Vesta, study of, Harrington, vi, 461. | Man in Egypt, Dawson, viii, 158. 
comparison stars for, Pickering, see GEOLOGY. 
viii, 17. | Pressure, chemical reactions from, xxx, 
Planets, figures of, ii, 82. | 481. 
lists of minor, iii, 249, 334. | soldering by, i, 336. 
see also, Mercury, ete. Prime, F., fossils in metamorphic lime- 
Plants, see BOTANY and GEOLOGY. | stone in Pennsylvania, vii, 69. 
Platinoid, electrical resistance of, xxx, | Princeton Museum Bulletin, vi, 70. 
240. Prinz, W., structure of Diatomacee, vii, 
Platinum, atomic weight of, i, 398; ix,! 416. 
253. Prisms, carbon bisulphide, Draper, ix, 269. 
electrical resistance of, Nichols, ii, | Pritchett, H. S., ephemeris of satellites 
363. of Mars, ii, 485. 
nugget of, Collier, i, 123. longitude of Morrison Observatory, 
Platt, F., Pennsylvania Geological Re-| _ iii, 77. 
ports, i, 409; ii, 152. | Prodromus Faune Mediterranee, ix, 76. 
Plowright, C. B., Hetercecism of the | Projections, treatise on, Craig, vii, 245. 
Uredines, v, 314. Propane, illuminating power of, xxx, 156. 
Poggendorff, J. C., Dictionary of the | Prout’s hypothesis, discussion of, vi, 63, 
exact sciences, ii, 245. 236, 310. 
Pohlman, J., Pterygotus, ii, 234. Prudden, Manual of Histology, ii, 414. 
Polar stations, international, ii, 164. | Psychical research, American society 
Polariscope, new form of, viii. 456. for, ix, 83. 
Polarization, alleged, of sound, i, 501. Psychrometer, Hazen, xxx, 442, 
magnetic rotatory, and chemical  Pterodactyles, see GEOLOGY. 
composition, iv, 389. Publications, distribution of government, 
magnetic rotatory of gases, i, 139. iv, 481. 
of light of comets, ii, 137, 142, 372.| Pumpelly, R., Maps of the Northern 
of the corona, Wright, i, 334. Trans-Coutinental Survey, vii, 246. 
oscillation of plane of, by the dis-| Putnam, C. E., elephant pipes in the 
charge of a battery, iv, 228. | museum at Davenport, Iowa, ix, 411. 
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Putnam, F. W., paleolithic implements 
of the valley of the Delaware, iii, 152. 
Pyramid problem, v, 482. 


Q 


Quartz, optical behavior of, in electrical 

field, v, 308. 
see also MINERALS. 

Quebec, Devonian fishes from, Whiteaves, 
i, 494. 

Queen Charlotte Islands, age of Mesozoic 
of, Whiteaves, ix, 444. 

Quinones, constitution of, iii, 486. 
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Rabenhorst’s Kryptogamen-Flora, i, 507; 
v, 314; xxx, 488. 
Radiometer, phenomena of, v, 229. 
Radiophonic researches, Bell, ii, 87. 
Raffinose from molasses, ix, 334. 
Rain areas, Loomis, iv, 1. 
Rainband spectroscope, Bell, xxx, 347. 
Rainfall and flood in New York and 
elsewhere, Gardiner, vii, 418. 
annual, Loomis, iii, 1; v, 1; 
kof, iii, 341. 
in Middletown, Conn., Ward, v, 118. 
in Ohio and Connecticut valleys, J. 
D. Dana, vii, 419. 
in Wallingford, Conn., Harrison, i, 
496. 
returns, vii, 422. 
Tables of, Schott, iii, 250. 
Raleigh, Elisha Mitchell Scientific So- 
ciety of, ix, 84. 
Rath, G. v., mineralogical notes, ix, 419. 
vanadates and iodyrite from New 
Mexico, xxx, 81. 
geologische Briefe aus America, 
viii, 401. 
Rattan, V., Popular California Flora, iii, 
495. 
Rau, C., Prehistoric Fishing in Europe, 
and North America, ix, 424. 
Rayleigh, Address before Brit. Assoc., 
viii, 300. 
Reade, T. M., denudation of the two 
Americas, ix, 290. 
the Mersey tunnel, ix, 413. 
Refraction, double. Gibbs, iii, 262, 460. 
in fluids, ix, 256. 
in some isometric salts, vi, 407. 
of quartz, v, 308. 
elliptical double, iii, 487. 
equivalents, Gladstone, ix, 55. 
indices of, of ethers, i, 279. 
lateral astronomical, vii, 466 bis, * 
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Refractive power and molecular struc- 
ture of organic compounds, i, 70. 
Regelation, Hungerford, iii, 434. 
Remsen, I., Boston city water, iii, 250, 
Theoretical Chemistry, vii, 238. 
Renevier, E., Les Facies Géologiques, 
ix, 262. 
teports of Engineers, index of, iii, 336. 
see GEOLOGICAL. 
Rethwisch, pyrargyrite, proustite, xxx, 
402. 
Reyer, E., Zinn, noticed, ii, 157. 
Rhode Island, geology of, Dale, vii, 217, 
282. 
iron.ore of, ii, 152. 
vice, W. N., minerals from Middletown, 
Connecticut, ix, 263, 343. 
geology of Bermuda, ix, 338. 
Richards, KE. H.. Chemistry of Cooking 
and Cleaning, not., iii, 416. 
Richthofen, F. v., China, vi, 86, 152. 
Ridgway, R., Native Trees of the Lower 
Wabash, iv, 400. 
Ridley, H. L., African Cyperaceze, viii, 74. 
Riggs, R. B., Grand Rapids meteorite, 
xxx, 312. 
Riley, U. V., Entomological Reports, ii, 
246; v, 240; vii, 417 
Ringueberg, N. S., new Dinichthys 
from New York, vii, 476. 
Rio Negro Expedition, vi, 410. 
Rising, W. B., metalliferous vein-forma- 
tion, iv, 23. 
River-channels, re-eroded, i, 155. 
see GEOLOGY. 
Robinson, F. C., allanite from Topsham, 
Maine, vii, 412. 
Robinson, J., Flora of Essex Co., i, 251. 
Robinson, S. W., polarization of sound, 
i, 501. 
Rooks, crystalline, 
of Alabama, Hitchcock, xxx, 278. 
California, igneous, Hague and 
Iddings, vi, 222. 
Colorado, hypersthene syenite, 
andesite, Cross, vy, 139, 391, vi, 76. 
Great Basin, igneous, Hague and 
Tddings, vii, 66, 453. 
Connecticut, trap, Hawes, ii, 231. 
Massachusetts, near Boston, Dil- 
ler, ii,*80; at Milton and Quincy, 
Wadsworth, iii, 418, v, 475; in Essex 
Co., gabbro and syenite, Wadsworth, 
xxx, 163; at Brighton, amygdaloid, 
iii, 65; at Braintree, syenite, v, 69. 
Minnesota, and the Taconic, Win- 
chell, xxx, 396; strength of granites 
of, ix, 68; analysis of syenites of, 
viii, 316. 
Nevada, Washoe, Becker, vi, 479; 
Hague and Iddings, xxx, 388, 
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Rocks— 
of Newfoundland, Wadsworth, viii, 
94. 
New Hampshire, Albany granite, 
Hawes, i, 21. 
New Jersey, foyaite, Emerson, iii, 
202; trap (doleryte) of, Hawes, ii, 230; 


diabase of Franklin furnace, Hmerson, 


iii, 376 ; trap, columnar at Orange, 


Cook, xxx, 161. 

New York, Cortlandt, Dana, ii, 
103, v, 478, viii, 384. 

N. America, Eastern, trap, ii, 
230, iv, 345; v, 474. 


N. Carolina, dunyte, Julien, vii, 72. 


Northwest, paramorphic changes 
to hornblende, Jrving, vi, 27, 321, vii, 


130, 149; viii, 464; Wadsworth, vi, 155. | 
Yellowstone Park,(obsidian, etc.), | 


Beam, v, 106, 352; fayalite, Iddings, 
xxx, 58. 

Scottish Highlands, Geikie, ix, 10 

Japan, ix, 418. 

Cape Verdes, Deiter, v, 393. 
nomenclature of, Jackson, iv, 113. 
notation of, for diagrams and maps, 

Dana, ix, 7. 
origin of, Hunt. viii, 72; Lehmann, 


viii, 392; Dana, viii, 393; of granite of | 


Tuscany, Lotti, viii, 155. 

decay of, Hunt, vi, 190. 

decay of quartzyte, Derby, vii, 138 ; 
Dana, viii, 448, ix, 57, xxx, 374. 

thermal conductivity of, iv, 154, 
472. 

Lava, elastic limit of, Becker, xxx, 
283. 

Serpentines, memoirs on, Hunt, vii, 
489; Italian, origin of, vii, 492. 

use of solutions of high density in 
study of, ii, 80; vi, 411. 

Rockwood, C. G., meteorological notice, 
i, 85. 

American earthquakes, i, 198; iii, 
257; v, 353; vi, 155; vii, 358; viii, 
242; ix, 425. 

notes on earthquakes, ii, 289. 

Japanese seismology, ii, 468. 

notice of Judd’s Volcanoes, iii, 65. 

the Ischian earthquake, iii, 337; vi, 
473. 

earthquake in Middle and Eastern 
States, viii, 242. 

on earthquake observations, ix, 79. 

voleanic phenomena, ix, 80. 

earthquakes in Spain, ix, 282. 

Roemer, F., Lethzea Geologica, v, 478. 
Rogers, W. B., Reprint of Geological 
Reports, ix, 414. 

Review of Geological Report of, 

xxx, 357. 
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Rolland, S., the northern Sahara, i, 157. 
Rolleston, G., Scientific Papers and Ad- 
dresses of, ix, 423. 
Réntgen’s Thermodynamics, i, 86. 
Rood, O. N., on very high vacua, ii, 90. 
Rosin oil, metaisocymene in, iii, 238. 
Roth, J., Allgemeine und chemische 
Geologie, vii, 493. 
Rowland, H. A., Geissler thermometers, 
i, 451. 
concave diffraction gratings, vi, 87. 
American Association Address, vi, 
325. 
Glazebrook’s paper on concave grat- 
ings, vi, 214. 
Royal Society, medals of, i, 86. 
of Canada, viii, 159. 
of New South Wales, vi, 80; viii, 
160. 
Ruffner, Survey of Georgia, vi, 411. 
Russell, I. C., sulphur deposits, Utah, 
v, 158. 
Lake Lahontan, vii, 67; viii, 401. 
Geological Reconnoissance in South- 
ern Oregon, xxx, 79. 
| Russell, T., calibration of thermometers, 
| Rutley, F., strain connected with crystal- 
lization, viii, 461. 


| Sablon, L. du, structure and dehiscence 

of anthers, xxx, 488. 

| Saccharin, i, 139. 

| Sachs, J., Pflanzenphysiologie, vii, 322. 

| Sahara, the northern, i, 157. 

| Salt, optical properties of, Langley, xxx, 
477. 


radiations of crystallized, v, 469. 

solutions, mixture of, v, 379. 
Samarium, atomic weight and compounds 

of, ix, 401. 
| Sandwich Islands, see Hawaii. 
Sapouin, vi, 239. 
| Saporta Algues Fossiles, v, 235. 
Les Organismes Problématiques des 
des Anciennes Mers, xxx, 83. 
Sardinia, Primordial trilobites of. iii, 65. 
Sargent, C. S., Report on the Forests of 
North America, ix, 264. 

Woods of the United States, xxx, 82. 
Satellites of Mars, ephemeris of, ii, 485. 
Saturn, rings of, Holden, iii, 387. 
Saxe-Coburg-Gotha, Travels of Princes 

of, vi, 247. 
Scheberle, J. M., aurora of Sept. 12-13, 
1881, ii, 341. 
flexure of a telescope tube, iii, 374. 
method for observing artificial tran- 
sits, iv, 401, 
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Scheberle,"J. M., collimation constant of 
a transit circle, v, 144. 
lateral astronomical refraction, vii, 
466 bis.* 
Schaeffer, C. A., tantalite locality, viii, 
430. 
Schenk, A., Handbuch der Botanik, vii, 
322. 
Schmidt, A., zinc-ore of Wiesloch, i, 502. 
Schott, C. A., Rain and Snow Tables, iii, 
250. 
Magnetic Declination in the United 
States, vii, 245. 
Variation of, vii, 245. 
Science, prospectus of, v, 87, 240. 
Scotland, physical features of, xxx, 159. 
rocks of the Highlands, ix, 10, 62. 
Scott. W. B., Orthocynodon from the 
Eocene, "iv, 223. 
new marsupial from the Miocene of 
Colorado, vii, 442. 
Screens, transmission of light by, Lang- 
ley, xxx, 210. 
Screw, millimeter, Wead, iii, 176. 
Scribner, G. H., When did Life begin, 
xxx, 88. 
Scudder, S. H., Devonian insects, i, 111. 
Euphoberia, i, 182. 
types of ancient myriapods, iv, 161. 
Triassic insects, viii, 199. 
Butterflies, noticed, ii, 239. 


Tertiary lake-basin of Florissant, ii, 


Nomenclator Zoologieus, iv, 157. 
Anatomy of Diurnal Lepidoptera, 
iv, 235. 
Carboniferous Cockroaches and My- 
riapods, viii, 470. 
Paleozoic Arachnida, ix, 70. 
American Fossil Cockroaches, 
418 
Sea, see Ocean. 
Seamon, W. H., palladium-gold, v, 161. 
Seaton, C. W., Census Reports, ix, 261. 
Seeds, vitality of, iv, 297. 
Seely, H. M., new genus of Chazy spon- 
ges, xxx, 355. 
Seismological Commission, Swiss, iii, 33’. 
Society, Japan, Transactions of, ix, 
346. 
Seismology, see Earthquake. 
Seismometer, new, vi, 321. 
Selenium, actinometer, ix, 404. 
and teilurium, method of separating, 
xxx, 156. 
cell, new form of, Fritts, vi, 465. 
microphonic action of, ii, 317. 
sensitiveness of, to light, ix, 495; 
xxx, 313. 
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Selwyn, A. R. C., Canada Geological 
Reports, iv, 151; vii, 410; xxx, 241. 
Geological Map of Canada, ix, 340. 
Sequoiene, i, 68. 
Shadows, molecular, xxx, 314. 
Shaler, N. S., Illustrations of the Earth’s 
Surface, noticed, ii, 78. 
Shells, worked, in New England shell- 
heaps, ‘i. 323. 
see ZOOLOGY. 
Shepard, C. U., meteoric iron, Lexington 
4, 19%, 
meteoric iron of unknown locality, 
ii, 119. 
monetite, monite and pyroclasite, 
iii, 400. 
meteoric iron from Dalton, Georgia, 
vi, 336. 
corundum gems in India, vi, 339. 
meteoric iron from Trinity County, 
California, ix, 469. 
meteoric stone from Jalisco, Mexico, 
xxx, 105. 
Shepard, N., Darwinism stated by Dar- 
win himself, vii. 414. 
Sheridan, P. H., Explorations in Wyom- 
ing, etc., vi, 241. 
Sherman, O. T., arctic ocean tempera- 
tures, i, 163. 
magnetic observations 
Strait, ii, 49. 
a pendulum study, iv, 175. 
observations of the Pons-Brooks 
comet, vii, 76. 
residual elasticity and composition 
of glass, ix, 385. 
thermometers, ix, 385; xxx, 42. 
spectrum of Nova Andromede, xxx, 
378. 
bright lines in stellar spectra, xxx, 
475. 
Siberia, climate of, in era of Mammoth, 
i, 148. 
Siemens, 
v, 150. 
theory of the sun, iv, 311; v, 78, 
148, 230; vi, 67, 146. 
Siemens, Dynamo-Electric Machine, iii, 
147. 
Siemens mercury unit, v, 148; ix, 168. 
Sight, Le Conte, i, 405 
Signal Service, professional papers of, 
iv, 238, 407; vi, 490. 
Report, iii, 78. 
Silica, crystallization of, iv, 230, 290. 
Silicon sulphides, iv, 465. 
Silliman, B., turquois of N. Mexico, ii, 67. 
on vanadates, etc., Arizona, ii, 198. 
obituary of Draper, iii, 163. 
aconitic acid from sorghum juices, 
488. 
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Silliman, B., iron ore of Mexico, iv, 375. 
obituary of, ix, 85. 
Silver hyponitrite, vii, 141. 
new compounds of, vii, 142. 
salts and coloring matters, Lea, ix, | 
53. 
Sjogren, H., chondrodite and humite, v, 
311 


Smee battery, Hallock, v, 268. 
Smith, C. P., Meteorology of Madeira, 
88. 
Smith, E. A., geology of Florida, i, 292. 
phosphatic deposits in the Cretace- 
ous of Alabama, vii, 492. 
on a paper of O. Meyer, xxx, 270. 
Smith, £. G., chrysotile from Shipton, 
Canada, ix, 32. | 
Smith, J., Dictionary of Popular Names | 
of Plants, iv, 476. 

Smith, J. L., hiddenite, i, 128. 
chromite in meteoric iron, i, 461. 
magnetic properties of nickeliferous 

iron, iii, 232. 
determination of phosphorus in iron, 
iii, 316. 
concretions 
417. 
collection of minerals, ii, 
obituary of, vi, 414. 
Researches in Mineralogy and Chem- | 
istry, ix, 262. | 
Smith, S. I, Prudden’s Histology, ii, | 
414. 
Crustacea of the Albatross dredg- | 
ings, viii, 53. 
zoological notices, viii. 76. 
notice of Whitman’s Methods of 
Microscopicai Research, xxx, 403. 
Publications on Crustacea, ii, 412. | 
Decapoda of the Blake Expedition, | 
iv, 235, 

Smithson, J., Life of, i, 166. 

Smithsonian Inst. Repts.. ii, 165; iv, 78. | 

Smock, J. C., thickness of the continen- | 

tal glacier, v, 339. 

Snake, supposed lignified, 

v, 79. 
Snow, effect of pressure on, iii, 434. 
Sodium hyposulphite, composition of, i, | 
397. 

Soil analyses, Hilgard, ii, 183. 

Solar system, evolution of, i, 402. 
see Spectrum and Sun. 

Soldering by compression, i, 336. 

Solids, cold from reactions of. ii, 206. 

Solms-Laubach, Corallina, ii, 325. 

Solutions, constitution of, iv, 141. 
freezing point of saline, ix, 399. | 

Solvents, law of solidification of, viii, | 

146. 
Sonometer, organ-pipe, Stevens, iii, 479. 


| 
in meteoric irons, v, | 


166. 


from Brazil, 


Sound-shadows in. water, 
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| Sophorin, iii, 413. 
| Sorby, H. C., presidential address, i, 152. 
|Sound from intermittent radiant heat, 


i, 323, 324, 402, 463; ii, 87. 
binaural perception of, iv, 144. 
intensity of, ii, 219; vi, 177, 496. 
supposed polarization of, i, 501. 
velocity of, in air, vii, 143. 
in wood, iii, 415.. 
Le Conte, iti, 
27. 
Sound-waves in organ pipes, ii, 316, 
Soundings, see Ocean. 
South Carolina, meteoric iron of, i, 117. 
Spain, earthquakes in, Rockwood, ix, 282. 
Spencer, J. W., preglacial outlet of Lake 
Erie, ii, 151, 486. 
terraces and beaches about Lake 
Ontario, iv, 409. 


| Specific gravity, separation of minerals 


by, ii, 80; vi, 411. 
Spectra, absorption, by water, i, 500; vii, 
485. 
infra-red, v, 230; vi, 321. 
homologous, vi, 401. 
of metallic vapors, viii, 391, 457, 459. 
stellar, bright lines in, Sherman, 
xxx, 475. 
see also Spectrum and Sun. 
Spectro-bolometer, see BOLOMETER. 


| Spectro- polariscope in sugar analysis, iv, 


469. 

Spectroscope of great dispersion, v, 469. 
Littrow, form of, iv, 60. 
rainband, Bell, xxx, 347. 
see Prisms. 

| Spectroscopes, efficiency of, ii, 39. 

| Spectroscopic notes, Young, vi, 333. 
observations with monochromatic 

light, iii, 322. 


| Spectrum, absorption, of colorless liquids, 


i, 500; vii, 485 

analysis, use of induction spark in, 
ix, 167. 

diffraction bands, Moreland, ix, 5. 

measurements, influence of temper- 
ature on, ix, 251. 

of arsenic, ii, 214. 

of compound of carbon with hydro- 
gen and nitrogen, i, 74. 

of Nova Andromedz, 
xxx, 378. 

of ozone, iv, 56. 

of pernitric oxide, iv, 58. 

phosphorograph of,. Draper, i, 171. 

phosphorography of the infra-red, 
7, 230. 


Sherman, 


photometry of, ii, 219. 

solar, at high altitudes, iv, 393. 
atmospheric lines in the, v, 78. 
b line in, i, 323 
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Spectrum, solar, measurement of wave- 
lengths in ultra red, v, 230. 
wave-lengths in the invisible, Lang- 
ley, vii, 169; xxx, 480. 
see also Comet, Nebula and Sun. 
Spectrum-lines of metallic vapors, re- 
versal of, ii, 220. 
Sprague, IL, Wild Flowers of America, 
ii, 414 
Sprengel pump, food, ii, 90. 
Spring, W., soldering by pressure, i, 
336. 
Springer, F., genera of Silurian crinoids, 
v, 255. 
Palzeocrinoidea, ii, 494; vi, 365. 
Burlington limestone in New Mexi- 
co, vii, 97. 

Squid, see ZooLocy. 

Stahl, E., Compass-plants, iii, 159. 

Standards of length, American, i, 240. 

Star Catalogue, Argentine, iv, 302; ix, 79. 
spectra, bright lines in, Sherman, 

xxx, 475. 
system 40, o? Kridani, Hall, xxx, 
493. 

Stars, double, iii, 334; vii, 244. 
parallax of, viii, 494; ix, 78. 
photography of, ii, 75. 

Strasburger, Das Botanische Practicum, 
viii, 474. 
Steam-Engine, 
vii, 321. 

Steel, condition of carbon in, vi, 405. 
hardening of, iv, 287. 
magnetism and hardness of, vi, 320. 

Steenstrup, K.J. V., Glacier and Glacier- 

ice of Greenland, vii, 241. 
Stephenson, J. A. D., Emeralds from 
North Carolina, xxx, 82. 
Stereoscope, Stevens, ii, 358, 443; iii, 226. 
Stevens, E. K., chemical contributions, vi, 
142. 
Stevens, W. Le Conte, the stereoscope, ii, 
358, 443. 
reversible stereoscope, iii, 226. 
physiological optics, iii, 290, 
iv, 241, 331. 
organ-pipe sonometer, iii, 479. 
Backhouse’s physiological optics. vi, 
399. 
opticai projection of acoustic curves, 
ix, 234. 
Stevenson, J. J., river-channels, filled and 
re-eroded, i, 155. 
Laramie group of Southern New 
Mexico, ii, 370. 
coal-field near Cafion City, Colora- 
do, iii, 152. 
metamorphism, ix, 414. 
Geological Examinations, Col. and 
N. Mexico, iv, 149. 


Proportions of, Marks, 
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Stewart, B., cyclonic storms and mag- 

netic disturbances, xxx, 241. 
Sun-spot Areas, ix, 76. 

Stockwell, J. N., Theory of the Moon’s 
motion, ii, 415, 

Hill’s supplement to Delaunay, ix, 
160. 

Stokes, A. C., fresh water infusoria, viii, 
38, 158; ix, 313. 

Stone, G. H., kames of Maine, ii, 487. 
glacial erosion in Maine, iii, 242. 
kame rivers of Maine, viii, 152. 
drift scratches of Maine, xxx, 146, 

Stone, O., Annals of Mathematics, vii, 
80. 

Storer, F. H., shell- and rock-boring mol- 
lusks, viii, 58. 

obituary of R. A. Smith, viii, 79. 
food of mice, ix, 75. 

Storms, tropical, Loomis, i, 1. 

Streams, deflection of, by earth’s rota- 
tion, Gilbert, vii, 427; Baines, viii, 
434. 

Streets, T. H., earthquakes, Japan, v, 
36L. 

Stresses caused by continents and moun- 
tains, Darwin, ii, 317; iv, 256. 

Stur, D., Beitrage zur Kenntniss der 
Flora der Vorwelt, xxx, 80. 

Suess, E., Das Antlitz der Erde, vii, 151; 
ix, 418, 

Sugar analysis, the spectro-polariscope 
in, iv, 469. 

manual of, Tucker, ii, 398. 

Sulphates, see Octosulphates. 

Sulph-hydrates, color reaction of, i, 397. 

Sulphides, production of, by pressure, vi, 
238. 

Sulphur, boiling point of, vi, 145. 

oxychloride, new, iii, 484. 

phosphorscent flame of, v, 307. 

sensitiveness of, to light, xxx, 313. 

and artificial lights, v, 149. 

constitution of, Hastings, i, 33. 

eclipse observations, i, 334; iv, 63; 

viii, 477. 
electric potential of, vi, 406. 
heat and light of, Langley, v, 169. 
heat of, iii, 487. 

absorption of, by earth’s at- 

mosphere, ix, 258. 
infra-red spectrum of, v, 230; viii, 

391, 459. 
oxygen linesin spectrum, telluric, 

vi, 477. 
parallax of, i, 491; ii, 375; iii, 161. 
photographing corona of, v, 126; 

vii, 27; ix, 336. 
radiation from, v, 149. 

Siemens’s theory of the, iv, 311; v, 

78, 148, 230; vi, 67, 146, 


Sun 
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Sun, spectroscopic notes on, Young, vi, 


structure of, iv, 311. 
Sun-glows, vii, 144; Hazen, vii, 201. 
Sunlight, at high altitudes, iv, 393. 
Sun-spot areas and temperature ranges, 
vii, G7; ix, 76, 
and magnetic declination, i, 238. 
see also Spectrum. 
Swan incandescent lamp, radiation of, 
viii, 225. 
Swift’s comet (a) 1881, i, 509. 
Swiss Seismological Commission, iii, 337. 


Symons, T. W., on the Upper Columbia, | 
| Thomé, 0. W., Text-book of Botany, xxx, 


v, 240. 
Syria, prehistoric man in, viii, 158. 


T 


Tables, ~Physical and Meteorological, | 


Guyot, ix, 258. 
Tahoe, see Lake Tahoe. 
Tait, P. G., Heat, noticed, vii, 488. 
Light, noticed, viii, 310. 
Properties of Matter, xxx, 241. 


Tardy, red diluvium of Europe, i, 155. | 


Tasimeter, Edison’s, iv, 43, 433. 
Taxidermy, Manual of, Maynard, vi, 158. 
Taylor, W. B., crumpling of the earth’s 
crust, xxx, 249, 316. 
Telegraphy without a cable, iv, 392. 
Telescopes used as night-glasses, Holden, 
ii, 129, 
Tellurium and selenium, method of sep- 
arating, xxx, 156. 
oxide, new, vi, 237. 
reactions of, vi, 402. 
salts of, ix, 400. 
Temperaiure, change of, from mechanical 
strains, iii, 321. 
diurnal variation of, Gould, iii, 99. 
regulator of, vii, 406. 


relative, of the hemispheres, Ferrel, 


iv, 89. 
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| Thermal springs, see GEOLOGY. 


Thermometer, differential resistance, 
Mendenhall, xxx, 114. 
exposure, Hazen, vii, 365. 
wet-bulb, Hazen, xxx, 435. 
Thermometers, study of, Sherman, ix, 
385; xxx, 42. 
calibration of, i, 373; iii, 278; iv, 63. 
Geissler, i, 449, 451. 
Thermometry, Waldo, i, 57, 226, 443. 
Thiesen, Geissler thermometers, i, 449. 
on calibrating thermometers, iv, 63. 
Thomas, B. W., microscopic organisms 
in bowlder"clays of Chicago, viii, 317. 


164. 


| Thompson, S. P., resistance of carbon, 


iv, 433. 
Lessons in Electricity and Magne- 
tism, iii, 241; vii, 320. - 
Thomsen’s thermochemical 
tions, i, 87. 


investiga- 


| Thomson effect, see Electricity. 
| Thomson, J., Alveolites, Amplexus and 


Zaphrentis, Scotland, ii, 235. 

New Family of Rugose Corals, iv, 
400. 

Corals of the Carboniferous of Scot- 
land, viii, 316. 

Thomson, W., on the tides, iv, 316. 
Presidential address, viii, 302. 
Lectures on Molecular Dynamics, 

viii, 480. 

Thorium, atomic weight of, v, 146. 
metallic, v, 146. 

Thunder Storms, ix, 498. 

Thurston, R. H., Materials of Engineer- 

ing, viii, 405. 
Tidal friction, G. H. Darwin, i, 402. 
Tide-predicting machine, ix, 47. 


Tides in early geological time, iii, 323. 
in rivers, work by Comoy on, viii, 
228. 
in the sea and the earth, iv, 316. 


variations in length of bars from, | Tietjen, AstronomischesJahrbuch, iv, 235. 


Woodward, v, 448. 
of a zinc bar, Comstock, ii, 26. 
Temperatures, measurement of low, ix, 
495. 
production of low, viii, 224. 
underground, xxx, 397. 
Tennessee, age of Appalachians in, Ei- 
liott, v, 282. 

Terminology, geological, i, 326. 

Texas, Brazos coal-field, ii, 152. 
copper-bearing region of, iii, 65. 
meteoric iron, Malleté, viii, 285. 
Paleozoic rocks of central, Walcott, 

viii, 431. 


Thallium-papers, meteorological use of, | 


i, 66 


7 


| 


| 


| 
| Toluene, action of amyl-chlorides on, 


Timber-line, Gannett, iii, 2'75. 
Time, conference for the adoption of a 
standard, v, 231. 
signals, distribution of, i, 414, 
Titanium, atomic weight of, ix, 334. 
Todd, D. P., solar parallax, i, 491. 
transit observations at the Lick 
Observatory, v, 131. 


viii, 455. 


| Tones, harmonic and partial, iii, 147. 
| Tornadoes, Hazen, viii, 181. 


and waterspouts, Ferrel, ii, 33. 
Tourmaline, conductivity of, for heat, 
viii, 456. 
see also under MINERALS. 
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Transfer-resistance in voltaic cells, xxx, 
238, 


Transit circle, collimation constant of, | 


S-haeberle, v, 144. 
of Venus, iv, 236; v, 84. 
observations at Allegheny Obser- 


vatory,v, 85; Lick Observatory, v, 131; | 
Princeton, Young, v, 321; Vanderbilt | 
Univ., v, 428; Washburn Obs., v, 71. | 


Transits of Mercury, Newcomb, v, 317. 

Trimen, H., Catalogue of plants of Cey- 
lon, xxx, 321. 

Trowbridge, J., physical notices, i, 174, 
139, 236, 323, 401; ii, 74, 147, 219, 
316, 396, 484; iii, 49, 147, 239, 320, 
413, 486; iv, 61, 144, 286, 392; vy, 
76, 148, 229, 308, 469; vi, 67, 145, 
219, 406, 476; vii, 57, 143, 236, 485; 
viii, 70, 150, 223, 390, 456; ix, 59, 
167, 255, 334, 402, 494, 

effect of cold on magnetism, i, 316. 
the Thomson effect, iv, 379. 


heat produced by reversals of mag- | 


netization, vii, 58. 

physical papers read before the 
American Association, viii, 307. 

measurement of strong electrical 
currents, ix, 236. 

elasticity of ice, ix, 349. 


application of photography to elec- | 


trical measurements, ix, 374. 
alternating currents, ix, 377. 


irregularities in the action of gal- | 


vanic batteries, xxx, 34. 
a standard of light, xxx, 128. 
Irumbull, J. H., DeCandolle’s Origin of 
Cultivated Plants, v, 241, 370; vi, 
128. 
Tryon, G. W., Structural and Systematic 
Conchology, v, 397. 
Tschermak, G., Lehrbuch der Mineral- 
ogie, iii, 68; iv, 232; vii, 75; ix, 420. 
Tucker, J. H., Sugar Analysis, ii, 398. 
Tuckerman, E., N. American Lichens, 
iii, 326. 
Tuning forks, autographic records of 
vibrations of, Compton, vii, 444. 
experiments on, Wead, vi, 177, 496. 
measurements of vibrations of, xxx, 
485. 
rate of, Michelson, v, 61. 
Turmeric, chemistry of, vi, 141. 
Turner, W., Names of Herbes, iii, 326. 
Tyndall, J., on fog-signals, iv, 470. 


U 


Underwood, L. M., Our Native Ferns 
and their Allies, iv, 156. 


Catalogue of North American Hepa: | 


tice, viii, 403. 


| Units, electrical, see Electrical units and 

Ohm. 

University of Virginia, laboratory notes 
| from, v, 159. 

Upham, W., Lake Agassiz, v, 156; vi, 
| 32%. 

Minnesota valiey in the ice age, vii, 
34, 104. 

Minnesota Geological Reports, iii, 
62; v, 156; viii, 155, 316; xxx, 397. 
Flora of Minnesota, viii, 472. 
Upton, W., Caroline Island Eclipse Ex- 
|  pedition, viii, 477. 
| Urea, derivatives of, ix, 255. 
transformation of, iv, 60, 22'7. 
| Utah, earthquakes in, Gilbert, vii, 49. 
iron ores of Southern, i, 80. 
Lake Bonneville, vi, 150. 
onofrite from, i, 312. 
realgar and orpiment in, i, 219. 
sulphur deposits, v, 158. 
tiemannite, ix, 449. 

voleanic rocks of, vii, 453. 


V 


| Vacua, experiments on high, Rood, ii, 90. 
| Vacuum, electrical resistance of, iii, 149. 
| 487. 
regulator, vii, 406. 
Vanadium sulphides, i, 137. 
| Vanhise, C. H., enlargements of feldspar 
| grains, vii, 399. 
hornblende fragments, xxx, 
231. 
Van Tieghem, Ph., Traité de Botanique, 
Vii, 322. 
Vapor, condensation of, as a source of 
electricity, vii, 144. 
densities, Worcester, vi, 144. 
determination of, viii, 390. 
of the halogens, iii, 143, 
density apparatus, vi, 237. 
pressures, new method of determin- 
ing, ix, 252. 
Variation, causes of, Hitchcock, viii, 49. 
tendency in, vii, 326. 
Varieties, gender of names of, Gray, vii, 
396. 
Vasey, G., Grasses of the United States, 
vi, 322. 
Agricultural Grasses, viii, 403. 
Vassar Brothers Institute, Transactions 
of, ix, 268. 
Vegetables, see BoTANY. 
Vein, see GEOLOGY. 
Veitch, J., Manual of the Conifera, iii, 
69. 
Vennor, H. G., apatite of the Canadian 
rocks, Viii, 74. 
Venus, see Zransit. 
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Vermont, Taconic rocks of, ii, 321; ix, 
205. 
Verrill, A. £., zoological notices, i, 162; 
ii, 411; iv, 477; v, 316, 397, 481. 
giant squid at Grand Banks in 1875, 
i, 251. 


squid, i, 333. 
affinities of Halysites, i, 508. 
marine fauna of outer banks, New 
England coast, ii, 292; iii, 135, 216, 


309, 406; iv, 360, 447; viii, 213, 378; | 


ix, 149. 


recent papers on marine inverte- | 


brata of Atlantic coast, ii, 411. 
Architeuthis, Newfoundland, iii, 71. 
Owen’s Cephalopoda, iii, 72. 
Agassiz’s Echinoidea of the Chal- 

lenger Expedition, iii, 75. 

Dunean and Sladen’s Echinodermata 

of the Arctic Sea, iii, 247. 


notice of Tryon’s Conchology, v, | 


397. 

marine fauna and deep-sea depos- 
its, viii, 378. 

notice of Claus’s Zoology, ix, 421. 


Cephalopods from Steamer Blake, ii, 
162. 


Papers on Marine Invertebrates, ii, 


412, 413. 
Catalogue of Mollusca, xxx, 247. 


Vesque, J., movement of water in plants, | 


v, 237. 
Vesta, a brief study of, Harrington, vi, 
461. 


comparison stars for, Pickering, viii, | 


Vibrations, effect of, on a suspended disc, 
iii, 51. 

Vilmorin, Les Meilleurs Blés, iii, 494. 
Les Plantes Potagéres, v, 235. 
Vines, S. H., practical instruction in 

Botany, xxx, 164. 
Virginia, Rogers’s geological reports, ix, 
414; xxx, 357. 
geology of the Blue Ridge, Camp- 
bell, viii, 221, 242; ix, 470. 
minerals from: allanite, (orthite) 
iv, 154, v, 335; beryl, v, 332 = cassi- 
terite, vii, 411; chlorophane, viii, 
235; columbite, iv, 153, v, 333; du- 
frenite, ii, 65; garnet, v, 334; helvite, 
iv, 155, v, 160, 338; microlite, ii, 82, 
v, 335, xxx, 82; monazite, iv, 154, v, 
337. 
Potsdam of Balcony Falls, Campbell, 
ix, 470. 
Viscosity of rarefied gases, ii, 239. 
Vision by optic divergence, Stevens, ii, 
358, 443. 
see Optics, 


regeneration of lost parts in the | 
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Voigt, W., variations in length of bars, 
| at freezing point, v, 448. 
| Voleanic action, volumes of solid and 
| liquid cast-iron with reference to, 
| Hannay, i, 147. 
cones, Becker, xxx, 283. 
eruption in Hawaii, i, 79; ii, 
322. 
phenomena of 1883, ix, 80. 
rocks of Cape Verdes, v, 393. 
Volcanoes, Hawaiian, Dutton, v, 219; 
xxx, 487. 
of Washington Terr., vi, 222. 
Judd on, iii, 65. 
| see GEOLOGY. 
Voltaic are, inverse electromotive force 
| of, ii, 74. 
| Volumes at the boiling point, i, 136. 
| Vortex-atom theory, Croll, vi, 478. 
| Voyage of the Vega, iii, 336. 
Vries, H. De, Resinous Matters in Plants, 
iii, 494. 
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| Wachsmuth, C., genera of -Silurian crin- 
oids, v, 255. 
Paleocrinoidea, ii, 494; vi, 365. 
Wadsworth, M. E., iron ores of Mar- 
quette, ii, 320, 402, 403. 
the Milton felsyte, v, 475. 
meteorites of Bishopville and Water- 
ville, vi, 32, 248. 
note on Irving’s paper, vi, 155. 
rocks of Newfoundland, viii, 94. 
the Azoic system, viii, 313. 
atmospheric action on sandstone, 
viii, 466. 
syenite and gabbro in Essex Co., 
Massachusetts, xxx, 163. 
Lithological Studies, viii, 470. 
Wahl, W. H., the Electrical exhibition 
at Philadelphia, viii, 225. 
Walcott, C. D., on Cyathophycus, ii, 394. 
Peecilopod in the Utica slate, iii, 151. 
new genus of Eurypterida, iii, 213. 
injury to the eye of a trilobite, vi, 302. 
Pre-Carboniferous strata in the Col- 
orado cafion, vi, 437, 484. 

locomotory appendages of trilobites, 
vii, 409. 

Paleozoic rocks of Central Texas, 
viii, 431. 

paleontologic notes, ix, 114. 

new Cambrian trilobites, ix, 328. 

Paleozoic pteropods, xxx, 17. 

The Trilobite, ii, 79. 

Report on the Great Basin, vii, 65. 

Deer Creek coal field, ix, 338. 

Paleoutology of the Eureka District. 
ix, 416, 
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Waldo, F., filling of barometer tubes, 
vii, 18. 
Waldo, L., thermometry, i, 57, 226, 443. 
Micrometrical Measurements of 
Double Stars, iii, 334. 
Wales, Silurian land plants of, ii, 153. 
‘ Walton, E. M., liquefaction and cold 
from reaction of solids, ii, 206. 
Ward, H. D. A., rain-fall in Middletown, 
Conn., v, 118. 
Ward, L. F., Mesozoic dicotyledons, vii, 
292. 
Guide to the Flora of Washington, 
iii, 492. 
Warming, E., Podostemaceze, ii, 492; iv, 
400. 


Warren, W. F., Paradise Found, xxx, 88. 

Washington Territory, volcanoes of, 
Hague, vi, 222 

Water and ice, Pettersson, vii, 62. 
absorption spectra of, vii, 485. 
analyses of, Amazon, ix, 295; Hud- 

son River, ix, 347; Mississippi River, 
53; xxx, 385. 
electrical resistance of distilled, ix, 
256. ; 
molecular weight of, xxx, 158. 
organic matter in potable, ix, 490. 
specific heat of, vi, 57; ix, 332. 

Waterfalls, gorges and, Davis, viii, 123. 

Waterspouts, tornadoes and, Ferrel, ii, 
33. 

Watson, H. W., Mathematical Theory 
of Electricity and Magnetism, xxx, 
241. 

Watson, S., botanical notices, v, 82. 
Botany of California, i, 251, 330. 
Contributions to American Botany, 

iv, 297; vi, 323; xxx, 166. 


Watts, H., Manual of Chemistry, viii, 72. ; 


Watts fund, ix, 268. 

Waves, effect of oil on, v, 231. 
tidal, in rivers, viii, 228. 
effect on coasts, Dana, 

176, 184. 

Wave-lengths in the infra-red of the 
solar spectrum, viii, 391, 459; xxx, 
480. 

Wead, C. K., millimeter screw, iii, 176. 

intensity of sound, vi, 177, 496. 

Weather warnings, ii, 75. 
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Webb, T. W., the Sun, xxx, 168. 

Webster, H. E., Annelida Chzetopoda of 
New Jersey, ii, 414. 

Weight, correction of, for buoyancy of 
the atmosphere, Cooke, vi, 38. 

Weisbach, A., mineralogical notes, iv, 
475. 

herderite, viii, 318. 
Synopsis Mineralogica, ix, 72, 


xxx, 103, 


Well, see Artesian. 
Wells, H. L., gerhardtite and artificial 
basic cupric nitrates, xxx, 50. 
Wetherby, A. G., distribution and varia- 
tion of fresh-water mollusks of N. 
America, iii, 76, 203. 
Fresh-water Mollusks of 
America, i, 414. 
Wethered. E., structure of Carboniferous 
coals, viii, 467. 
Wetherell, J. P., Pennsylvania Geologi- 
cal Report, ii, 152. 
Wheeler, E. S., variations in length of 
bars at freezing point, v, 448. 
Wheeler’s Expedition Reports, see GEo- 
LOGICAL. 
White, C. A., descent of certain fresh- 
water mollusks, iii, 382. 
glacial drift in the Upper Missouri 
region, v, 206. 
mollusea of the Laramie, v, 207. 
Green R. Group in Montana, v, 411. 
burning of lignite in situ, vi, 24. 
commingling of types in the Lara- 
mie group, vi, 120. 
drift of Montana and Dakota, vii, 
112. 
Jurassic strata of North 
ix, 228. 
the genus Pyrgulifera, ix, 277. 
Carboniferous Invertebrate Fossils 
of New Mexico, iv, 149. 
non-marine fossil Mollusca, v, 392; 
vii, 68. 
Fossil Ostreidz of North America, 
xxx, 79. 
White, I. C., Pennsylvania Geol. Reports, 
ii, 486; v, 471; vi, 327; vii, 149. 
Whiteaves, J. F., fossil fishes from De- 
vonian of Scaumenac Bay, i, 494. 
Siphonotreta Scotica in the Utica 
formation. iv, 278. 
recent Heteropora from the Strait 
of Juan de Fuca, iv, 279. 
age of rocks of Q. C. L., British 
Columbia, ix, 444. 
Whitfield, R. P., Carboniferous air- 
breathing mollusks, i, 125. 
nature of Dictyophyton, ii, 53, 132. 
age of Bernardston rocks, v, 368. 
Utica slate graptolites, vi, 380. 
similarity of Acadian and Potsdam 
groups, vii, 321, 
paleontological papers, iii, 153, 496. 
Lower Carboniferous limestones of 
Spergen Hill, iv, 474. 
Whitman, ©. O., Methods of Microscop- 
ical Research, xxx, 403. 
Whitney, J. D., climatic changes of later 
geological times, i, 149; iii, 489; v, 
88, 153. 


North 


America, 


548 [52 


VOLUMES 


Whitney, J. D., the Azoic system and its 
subdivisions, viii, 313. 

Whittlesey, C., preglacial channel of Ea- 
gle River, ix, 392. 

Wiedersheim, R., Anatomie der Wirbel- 
thiere, iv, 478. 

Lehrbuch der vergleichenden Anat- 

omie, vi, 414. 

Wiik, F. J., Mineral Karakteristik, iii, 69. 


Wilder, B. G., Brain of the Cat, iii, 160. | 


Anatomical Technology, v, 316. 
Wilkinson, #., native mercury in Louis- 
jana, ix, 280. 


Williams, A., Mineral Resources of the | 


United States, vi, 414; vii, 75. 
Williams, G. H., paramorphosis of py- 
roxene to hornblende, viii, 259. 
metamorphism, viii, 392. 
cleavage in American sphene, ix, 
486. 
Williams, H. S., Proétus longicaudus, i, 
156. 
channel-fillings in Devonian shales, 
i, 318. 
fauna of the Chemung group, v, 97. 
Lime Creek beds of Iowa, v, 311. 


vonian, xxx, 45. 

classification of the Upper Devon- 
jan, xxx, 316. 

Life History of Spirifer leevis, ii, 153. 

Williams, S. G., dip of Tully limestone, 

vi, 303. 

gypsum deposits in New York, xxx, 
2132. 


Wilson, E. B., on Pyenogonida, ii, 412, 
413. 

Development of Renilla, ix, 76. 
Wilson, E. J.., Photographics, ii, 73. 
Wilson, H. C., Report of Cincinnati Ob- 

servatory, xxx, 404. 
Wilson, W. P., respiration of plants, iii, 
423. 
Winchell, A., James Craig Watson, i, 62. 
geology of Ann Arbor, xxx, 315. 
notes on papers at American Asso- 
ciation, xxx, 315. 

Coenostroma and Idiostroma, xxx, 
314%. 

trend and crustal surplusage, xxx, 


417. 
Winchell, N. H., Dall’s observations on 

arctic ice, i, 358. 

clays making cream-colored bricks, 
iii, 64. 

sandstones, Taquamenon Bay, ix, 
339. 

red quartzites of Minnesota, xxx, 316. 


| bars at freezing point, v, 448. 


Limuloid crustacean from the De- | 
Worcester, C. P., vapor densities, vi, 144. 
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